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GENTLEMEN, 


\ HEN this O/teology was firſt print- 

ed m 1726, I did not know 
that Albinus, Winſlow, and Palfyn, 
were to publiſh deſcriptions of the 
bones ; otherwiſe my papers probably 
would have remained yet undelivered 
to the printers. I however flatter my- 
ſelf, that this efay has been of uſe to 
the gentlemen who did me the honour 
to attend my lectures, by aſſiſting them 
to underſtand my ſenſe and repreſen- 
tation of things in this fundamental 
part of anatomy; and that it has poſ- 
ſibly been of more advantage to them 
than a more compleat work from an 
abler hand, unleſs my demonſtrations 
had been in the order and method of 
ſuch an author. 
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This view of your improvement, 
Gentlemen, is a prevailing argument 
with me to cauſe this eſſay to be re- 
printed; and you cannot reaſonably 7 
blame me, if I likewiſe acknowledge 
another motive for it, which more 
particularly relates to myſelf. In a 
new edition an author has an oppor- 
tunity of making his works more cor- 
wa, compleat, and conſequently ac- 
ceptable to the public, who may per- 
haps be indulgent enough to think 
this little treatiſe not altogether uſe- 
leſs; ſince more reaſoning on the ſtruc- 
ture and morbid phenemona of bones 
is to be found in it, than in the other 
writers, who have confined them- 
ſelves almoſt entirely to the deſcriptive 
or proper anatomical part of the 
ofteology. | 

I have here kept to the plan of the 
former editions, by firſt conſidering, 
in the order that ſeemed to me moſt 
natural and methodical, every thing 
which I thought neceſſary to be knowp 
concerning bones in general; and, in 
the ſecond part, ] have deſcribed the 
ſeveral bones compoling the ſkele- 
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us, and Mr Sue (a), have publiſhed 
ch clegant ones. 


You have advantageous opportuni— 


es in this place of ſtudying all parts 
$! cdicine, under the -proteflors of its 
E: ficrent branches in the Univerſity, 


nd of ſeeing the practice of pharma- 
v, {urgery, and phyſic, with our ſur- 
con- apothecaries, and in the Royal 
ulirmary, where the diſeaſed poor are 
1rcfully treated. Theſe your intereſt, 
ind, I hope, your inchnations, will 
ead you, Gentlemen, ſo to improve, 


as that they may become the happy 


ieans of your _— a conſiderable 
;gure in your ſeveral ſtations. What- 
ever aſſiſtance is in my power towards 


luch a deſirable event, ſhall be given 


ith the greateſt pleaſure by 
Your humble ſervant, 


ALEX®, MONO. 
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Of the BONES in general. 


ONES are covered by a membrane, 
B named on that account PerrosTEUM “, 
which is ſo neceſſary to them, that we 
muſt examine its texture and ules, before we 
can underſtand their ſtructure. — 
The per ioſteum, as well as moſt other mem- 
branes, can be divided into layers of fibres. 
The exterior ones, compoſed of the fibres of 
the muſcles connected to the bones, vary in 
their number, ſize, and direction, and conſe- 
guently occaſion a very great difference in the 
thickneſs and ſtrength of the periaſteum of 
different bones, and even of the different parts 
of the ſame bone. The internal layer is every 
| Aer where 


* Mcmbrana circumoſſalis, omentum oſſibus impoſitum, 
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where nearly of a ſimilar ſtructure, and has its 
fibres in the ſame direction with thoſe of tic 
bone to which they are contiguous Ovught not 
then the name perioſfeum to be applied, ſtrictly | 
ſpeaking, only to this internal layer, to which | 
the others are joined in an uncertain manner 
and number? t 
Some authors (a endeavour to prove the in- 
ternal layer of fibres of the perioſteum to be 
derived from the dura mater : For, ſay they, 
fince the membrane covering the ſcull is plain. Þ 
ly a production or continuation of the dura 
mater, which paſſes out between the ſutures; aud 
fince there are muſcles on the head, as well as 
in other parts, which might furniſh a perioſteum, 
it is needlels to aſſign different origins to men- 
branes which have the fame texture and uſes, F 
They add further, in proof of this doctrine, tha: 
the perioſieum extends itſelf along the ligament: | 
of the articulations from one bone to another: 
and therefore is continued from its origin ove: | 
all the bones of the body.—While anatomilts | 
were fond of the hypotheſis of all membraacs | 
being derived from one or other of the two that 
cover the brain, a difpute of this kind might be 
thought of n Rocs But now that the hy- 
potheſis is neglected as uſeleſs, it is needleis to 


examine the arguments for or againſt it. 


Except where muſcles, cartilages» or liga- 
ments are inſerted into the — its ex- 
ternal ſurface is connected to the ſurrounding 


parts by thin cellular membranes, which can | 


calily be ſtretched conſiderably, but ſhorten 


themſelves whenever the ſtretching force is re- 


moved. 
(s) Haycrs, Ofteolog. nov. diſe. x. p. 16. 


$i moved When theſe membranes are cut off 
fo: broken, they collapſe into ſuch a ſmall ſpace, 
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that the ſarface of the perioſſeum ſeems ſmooth 


ande qual. 


Weben we atternpt to tear off the periofleum 


from bones, we fee a great number of white 


threads produced from the menibrane into 
them; and, after a ſucceſsful injection of the 
artcries with a red liquor, numerous veſſels 
are not only-feen on the periofieum (a), but 
molt of the fibres ſent from the membrane to 
the bone, ſhew themſelves to be veſſels entering 
it, with the injefted liquor in them; and when 
they are broken, by tearing off the periaſteum, 
the ſurface of the bone is almoſt covered with 
red points. 

The veins correſponding to theſe arteries are 
ſomerimes to be ſeen in ſubjects that die with 
their veſſels full of blood; though ſuch nume- 
rous ramifications of them, as of the arteries, 
can ſeldom be demonſtrated, becauſe few of 
them naturally contain coloured liquors, and 
ſuch liquors can difficultly be ine cted into them. 
This however is ſometimes done (“). 

The great ſenſibility of the perigſſeum in the 
deep-ſeated ſpecies of paronychia, in exoſitſcs, 
n:di, tophi, and gummata, trom a lues venc- 
rea, or whenever this membrane is in an infla« 
med ſtate, is a ſufficient proof that it is well pro- 
vided with nerves, though they are perhaps too 
ſmall to be traced upon it; and therefore one 

" A 2 eanadt 


6 Epiſl, 5. tab. f. fig. 1. 2. epiſt. 8, . vo 


8 
(b) Sue troeité d'oſteologie, unduit de l'Anglois de Mr Mon- 
ro. Note in Page 9. 0 
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cannot well determine, whether they are fent 
along with the arteries in the common way, 
or are derived from the tendinous fibres of the 
muſcles expanded on the perio/reum (a). 

Veſlels alſo paſs through the perioffeum to the 
marrow; of which more hereafter. And fre- 
quently muſcles, ligaments, or cartilages, pierce 
through the perio//enm, to be inſerted into the 
bones, 

The chief uſes of the pericſ/eum are: 1. To 
allow the muſcles, when they contract or are 
{tretched, to move and (lide eaſily upon the 
bones; the ſmooth ſurface of this membrane 
preventing any ill effects of their friction upon 
each other. 2. To keep in due order, and to 
ſupport the veſſels in their paſſage to the 
bones. 3. By being firmly braced on the 
bones, to affilt in ſetting limits to their in- 
creaſe, and to check their overgrowth. 4. To 
ſtrengthen the conjunction of the bones with 
their epiphyfes, ligaments, and cartilages, which 
are eaſily ſeparated in young creatures, when 
this membrane is taken away. $5. To afford 
convenient origin and inſertion to ſeveral muſ- 
cles which are fixed to this membrane. And, 
laſtly, to warn us when any injury is offered to 
the parts it covers; which, being inſenſible, 
might otherwiſe be deſtroyed without our know- 
ledge, or endeavouring to procure a remedy. 

| When 


(a) See the diſpute about the ſenſibility of this and of 
other membranes in Zimmerman. Diſfert. -de irritabilit, —- 
Act. Gotrng vol. 2 ---- Haller Sur la nature ſenſible et irrua · 
dle. Whytt's phyſilog. eſſay 11, — Remar. Diſſert, de fungo 
articulor. $ 26. 34. 
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When the cellular ſubſtance connecting the 
perigſteum to the ſurrounding parts is deſtroyed, 
theſe parts are fixed to that membrane, and loſe 
the ſliding motion they had upon it; as we fee 
daily in iſſues, or any other tedious ſuppura- 
tions near a bone.— When the veſſels which go 
from the perioſteum to the bones are broken 
or eroded, a collection of liquor is made be- 
tween them, which produces a ſordid ulcer or 
rotten bone. This often is the caſe after fra- 
ctures of bones, and inflammations of the peri- 
oſteum, or after ſmall-pox, meaſles, ſpotted fe- 
vers, and eryſipelas.— Do not the diſorders of 
the perioſteum, coming rather along with or 
ſoon after the cutaneous than other diſeaſes, 
indicate ſome ſimilarity of ſtrufture in the pe- 
rioſteum and ſkin 2 

The Boxks are the moſt hard and ſolid parts 
of the body, and, as all other parts where large 
veſſels do not enter, are generally of a white 
colour; only in a living creature they are blue- 
iſh, which is owing to the blood in the {mall 
veſſels under their ſurface. The leis therefore 
and fewer the veſſels are, and the thicker and 
firmer the bony ſurface covering the veſſels is, 
the bones are whiter. Hence the bones of a- 
dults are whiter than thoſe of children; and, 
in both young and old, the white colour of dif- 
ferent bones, or of tbe leveral parts of the 
lame bone, is always in proportion to their veſ- 
ſels and ſolidities; which cu cumſlances ought 
to be regarded by ſurgeons, when they are to 
judge of the condition of bones laid bare. 

” SOS Bones 
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Bones are compoſed of a great many plates v, 
each of which is made up of fibres or ſtrings 
united by ſmaller fibrils (a) ; which being ir. 
regularly diſpoſed, and interwoven with the o- 
ther larger fibres, make a reticular work. 
This texture is plainly ſeen in the bones of fce- 
tuſes, which have not their parts cloſely com. 
pacted, and in the bones of adults which have 
been burnt, long expoſed to the weather, or 
whoſe compoſition has been made looſe by dif. 
eaſes —The chinks which are generally made 
according to the direction of the larger fibres 
of bones that have undergone the actionbof fire, 
or of the weather, ſhew the greater ſtrength of 
theſe than of the fibres which connect them.— 
Numerovs acevrate obſervations of the different 
times in which exfoliations are made from the 
fides or ends of ſimilar bones, might bid fair 
to determine what is the proportional force of 
coheſion in the two forts of fibres. 

The plates are ſaid (b) to be firmly joined to- 
each other by a great number of claviculi, or 
ſmall bony proceſſes, which, riſing from the 
inner plates, pierce through ſome, and are fixed 
into the more external ones. Of theſe nails, 
four kinds, viz. the perpendicular, oblique, head- 
ed, and crooked, have been delcribed : But in 
bones fitly prepared, I could only ſee numerous 
irregular proceſſes riſing out from the plates (c). 

Thovgh the exterior part of bones is com- 
poſed of firm compact plates, yet they are all 

. | more 


® $quamz, bracteæ, laminæ. 
(2) Malpigh. Anai. plant. & oper. poſthum. 
4b) Gagliard. Anat. offium. nov. invent. illuſtrat, cap. 1. 


TY 
(e) Malpigh, oper. poſthum. 
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ore or leſs cavernous internally. In ſome (e. g. 

iddle thin part of the ſcapula and os lium) 
he ſolid ſides are brought ſo near, that little 
avity can be ſeen ; and in others (middle of 
ps humeri, femoris, &c.) the tavities are fo 
arge, that fuch bones are generally eſteemed 
to be hollow or fiſtular. But the internal ipon- 


Woy texture is evident in young animals; and 


ſome of it may be ſeen to remain in thoſe of 
reateſt age, when bones are cautiouſly opened, 
after they have been kept ſo long as to be free 
of the oil they contain, or after being burnt, 
This ſpongy cavernous internal part of bones, 
is generally called their cancel; or LaTTics- 
wokk, and is formed in the following manner. 
The plates are firmly joined about the middle 
of the bone ; but as they are extended towards 
its ends, the more internal plates ſeparate from 
the exterior, and ſtretch out their fibres to- 
wards the axis of the bone, where they are in- 
terwoven with the fibres of other plates that 
have been ſent off in the ſame way. Seeing 
the plates are thus conſtantly going off, the 
ſolid fides of the bones muſt become thinner, 
and the lattiee- work muſt be thicker and ſtrong- 
er towards-their ends. This is eyident in many 
of them, where the ſolid ſides of their middle 
are very thick, and the cancelli are ſcarce ob- 
ſervable; whereas, at the ends, where their 


diameter is greateſt, the ſolid walls or ſides are 


not thicker than paper, and the cancelli are nu- 


merous and large enough to fill up the whole 
ſpace left between the tides. 


The twiſting and windings which theſe cans 
celli make, and the interſtices which they _ 
cr 
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differ conſiderably in figure, number, and ſize; 
and therefore form little cells, which are af 
different, but communicate with each other, i 
Some writers (a) minutely remark theſe dif. 
ferent appearances of the cancelli, after they 
begin to ſeparate from the plates; and fron 
thence diſtinguiſh them into wrinkled, perfora . 
ted, and ner-like. | 7 

The cancelli ſuſtain the membranous bags of 
the marrow which are ſtretched upon them, 
and thereby hinder theſe membranous parts to 
be torn or removed out of their proper places & 
in the violent motions and different poſtures 
which the bones are employed in. This Sup-Wl 
port which the cancelli afford the marrow, al. 
ſo ſaves its membranes and veſſels, in the low. 
er parts of the bones, from being compreſſed 
by the weight of the marrow above. 

The depreſſions between the fibres of the 
external plates of bones appear like ſo many 
furrows on their ſurface, into each of which 
the perioſteum enters; by which the ſurface of 
contact, conſequently the coheſion, between 
it and the bone, is conſiderably increaſed, and WW 
a greater number of veſlels is ſent from it into 
the bone, than if it was a plaiu ſurface. 

Both on the ridges and furrows, numerous 
little pits or oritices of canals are to be ſcen, 
by which the veſſels paſs to and from the bones. i 

After a ſucceſsful injection, the arteiics can 
be traced in their courie from the pits to the 
plates and fibres; and, in ſawing, cucting, or 
raſping the bones of living ctcatures, ibele vel- 
ſels diſcover themſelves, by the imall drops 

EIT F blu 
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ſize Mood which then ouze out from the moſt ſolid 
of the bones. But the cleareft demonſtra- 
a of thc intimate diſtribution of theſe ſmall 


dil. teries, is, to obſerve the effect of ſuch a tin- 
they ing ſubſtance as can retain its colour, when 
from allowed, digeſted, and mixed with the blood 
fora- any living animal, and at the fame time has 

articles ſmall enough to be conveyed into the 
ps of dels of the bones; ſuch is rubia tinfforum, 


adder root (2): For we ſee the gradual ad- 
ts tones which this tinfture makes from the fe- 


aces, eum into the more internal parts of the 
ures ones, and how univerſally the diſtribution of 
Sup- Mie liquors is made, the whole bony ſubſtance 
1 al Wc ing tinged. Whether the time in which this 
ow. 


nged liquor paſſes from the outer to the in- 
rnal plates, till all the plates are made of its 
Wolour, and the time which the diſappearing 
f the dye, after giving the creature no more 


Nany this ſort of food, makes us think it takes 
hic; teturn, are the ſame in which the natural li- 
ce of vors circulate, is uncertain ; becauſe this tin- 
Ween 


ng ſubſtance may move more ſlowly, or may 
als more quickly, than the natural liquors do. 

The arteries are larger near each end than 
the middle of the large bones that are much 
poved; becaule they not only ſerve the bony 
ates near the ends, but pals through them to 
e MAITOW. As animals advance in age, the 


teries of the bones become leis capacious; 4s 

z the evident, 1. From the bones of adults baving 

„ Ol is blood in them than thoſe of children have. 

vel- 2. From 
s of 


(a) Philoſoph, tranſact. num. 442, art. 8. num. 443. 
t. 2. num. 457, art. 4, — Mem. de l'acad. des ſeicuces. 
39, 174%. | 


* 
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2. From many of them becoming ipcapable in 
old age of admitting the coloured powders uſcd 
in injections, which eaſily paſs in youth. Ayd, 
3- From the bones of old creatures being more 
diſficultly tinged with wadder than thoſe of 
young ones,—lf authors have not miſtaken, the 
arteries of bones have ſometimes become very 
large (a). 

We may conclude from arteries being ac- 
eompanied with veins fo far as we can trace 
them in every other part of the body, that there 
are alſo veins in the bones; and the difappear- 
ing of the tincture of madder, after bones of 
living animals are coloured with it, could not 
be without ſuch veins to carry it away; nay 
the veins of bones can ſometimes be injected 
and then ſeen (6). 

The bones of a living animal are fo inſenſible, 
that they can be cut, raſped, or burat,. without 
putting tbe creature to pain, and the nerves &. 
tributed in their ſubſtance cannot be thewn by 
diſſection; from which it might be'Inferred that 
they have no nerves diſtridured to them : But 
the general tenor of nature, which beftows 
nerves to all the other parts, ſhould prevent 
our drawing ſuch a concluſion. And if fenſibi: 
lity is a ſure proof of nerves entering into the 
compoſition of any part, as it is generally l. 
lowed to be, we have ſufficient evidence of 
nerves here in the bones; for the granvlated 
red fleſh which ſprouts out from them, after an 
amputation of a limb, or performing the 0- 

4 . peration 


(%) Diemerbrock. Anat. lib. 9. 2 1.— * Hiſt. 9: 


(4) Sue trad. d'oſteolog, p. 9. 
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eration of the trepan, or after an exfol/a- 
on, is exquiſitely ſenſible : And, in ſome ul- 
ers of bones, where the perioſteum was all ſe- 
arated, the patient ſuffered racking pain, if 
e bone was touched with a rough inſtrument; 
or was he free of pain after the bone was per- 
rated (a) The reaſon why the nerves of 
gid hard bones become inſenſible, is, That all 
erves. muſt have a conſiderable degree of 
Wl cxibility at the part where objects are applied, 
ttherwiſe it cannot be affected by their impreſ- 
ons. We ſee this illuſti ated in a very common 
nalogous cafe, the growth of a new nail: 
hen the former one has ſuppurated off, the 
hin membrane which firſt appears, is exquiſite- 
y ſenſible; but gradually becomes dull in its 
enſation, till it can be cut or ſcraped, without 
auſing pain, after it is formed into a hard nail. 
om what has been ſaid of the veſſels of 
dones, it is evident, that there is a conſtant 
it culation of fluids in every part of them; 
Ind that there is a perpetual waſte and renew- 
al of the particles which compoſe the ſolid fi- 
dres of bones, as well as of other parts of the 
dudy ; the addition from the fluids exceeding 
he waſte during the growth of the bores ; the 
enewal and waſte keeping pretty near par 
n adult middle age ; and the walte exceeding 
he ſupply from the liquors in old age; as is 
dernonltrable from their weight: For each bone 
nereaſes in weight, as a perſon appi oaches to 
maturity; continues of nearly the ſame weight 
till old age begins, and then becomes lighter. 
Ahe ſpecihc gravity of the ſolid ſides, 1 

. 0 


(a) Nicol, Maſla, lib, introd. unt, cap. 39, 


them ſubject to obHructiont, ecchymoſes, ulcers, 


of bones, both theſe kinds of canals becoming 
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the contrary, increaſes by age ; for then th 
become more hard, compact, and denſe. In con. 
ſequence of this, the bones of old people art 
thinner and firmer in their ſides, and have lar. 
ger cavities than thoſe of young perſons. 
The vaſcular texture of bones muft make 


to I o OI — _ 
— 5 


gangrenes, and muſt other diſeaſes which the 
ſofter parts are affected with; and therefore 
there may be a greater variety of caries than i 
commonly deſcribed (a). ö 

Hence we can account for the following ap 
pearances. | 

Hemorrhagies from fungous fleſh riſing ou 
from the moſt ſolid part of a cut bone (6). 38 

The regular alternate elevation and ſubſiding 
or apparent pulſation, frequently to be ſeen in 
ſome of the cells of a catious bone. 

Cells retembling cancelli, ſometimes ſeen it 
the part of a bone, which, in a natural ſtats 
is the moſt ſolid and firm (c). | 

A bone as a tube nn another bor 
within it (a). 

On the internal ſurface of the ſolid parts 0 
bones, there are orifices of canals, which pa 
outwards through the plates to open into othe 
canals that are in a longitudinal direction, from 
which other tranuerſc paſiages go out to termi 
nate in other longitudinal canals ; and this ſt 
cture is continued through the whole 1ubſtance 


*S.. 


imall 


a) Edinburgh Medical eſlays and obſ. vol. 5. art 25. 
(b) Medical eſſays, vol. 4. art. 21. 
(e) Ruy ſch. Thel, 8, num. 8. 1 heſ. 10. num. 176, 
(d) Idem, ibid, 


of THE BONES IN GENERAL. 13 


naller gradually as they approach the outer 
urface (4). Theſe canals are to be ſeen to the 
Weſt advantage in a bone burnt till it is white: 
hen it is broken tranſverſely, the orifices 
f the longitudinal canals are in view; and 
hen we ſeparate the plates, the tranſverſe 
nes are to be obſerved. Here however we 
re in danger of believing both theſe forts of 
anals more numerous than they really are; 
ecauſes the holes made by the proceſſes con- 
Wn Cting the plates of bones have the appear- 
ace of the tranſverſe (b), and the paſſages for 
ne blood-veſſels reſemble the longitudinal ca- 
als. I don't know how we are to keep 
Free of error about the tranſverſe canals ; but 
hink we may diſtinguiſh between the two 


he veſſels are largeſt near the external ſure 
face of the bone, and every tranſverſe ſection 
of them is circular; whereas the longitudi- 
nal canals are largeſt near the cancelli, and 
heir tranverſe ſections appear to me of a flat 
oval figure, which may be owing to the dif- 
ferent momentum of the fluids conveyed in 
hem.—The. ſituation of the larger longitydi- 
nal canals, and of the paſſages of the larger 
veſlels, makes a bone appear more denſe. and 
compact in the middle of its ſolid ſides, than 
towards its outer and inner ſurfaces, where it 
is ſpongy. | 
We -ſee marrow contained in the larger 
tranſverſe and longitudinal canals juſt now de- 
ſeribed, and from thence judge that it paſſes 
B alſo 
() H wers Oſteolog, nov. p..43- 
08 -Moxgagn. Advert, 2. —_ 25˙ 


inds of longitudinal ones; for the paſſages of 
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alſo into the ſmaller ones. The drops, of oil 
which we diſcover with a microſcope every 
where on the furface of a recent bone fractu- 
red tranſverſely, and the ouſing of oil through 


the moſt ſolid bones of a ſkeleton, which 


renders them greaſy and yellow, are a con- 
fir mation of the ule of theſe canals. Of what 
advantage this diſtribution of the marrow thro” 
the ſubſtance of bones is, will be mentioned 
when the nature and uſe of this animal oil is 
inquired into. 

Moſt bones have one or more large oblique 
canals formed through their ſides for the paſ- 
fage of the medullary veſſels, which are to be 
deſcribed afterwards. 25 

Bones expoſed to a ſtrong fire in chemical 
veſſels, are reſolved, in the ſame manner as 
the other parts of animals, into phlegm, ſpi. 
rit, volatile ſalt, fetid oil, and a black. caput 
mortuum. But the proportion of thele pringi- 
ples varies according to the age, ſolidities, 
and other circumſtances of -bones. Young 
bones yield the largeſt proportion of phlegm ; 
ſpongy bones afford moſt oi, and ſolid ones 
give moſt ſalt and black reſiduum — Though 
this reſiduum can ſcarce be changed by the 
force of fire while it is in cloſe veſſels; yet, 
when it is burnt in an open fire, the tenaci- 
ous oil, to which it owes: its black colour, is 
forced away, and a White earth is left that 
has little or no fixed falt in it. This earth 
ſeems to be the proper conſtituent ſolid part of 
bones, and the other principles give it firm- 
neſs and tenacity: For the quantity of the 


_ earth is ſo great, that, after all the other 


principles 


— 


%S es” ar ts. Ys. as - dos RO. a 


* 
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principles are ſeparated from a bone, its former 
mape and ſ1z2 remain (a); but it is very brit- 
tle till it is moiſtened with water or oil, when 
it recovers ſome tenacity.— The increaſe of 
the proportion of earth in old people's bones 
is one reaſon of their being more brittle than 
thoſe of young people are. | 

Leſt any imagine the ſalts and oils of bones, 
while in a natural ſtate, to be of the fame 
acrid kind with thoſe obtained from them by 
the chemical analyſis, it is to be oblerved, 
that theſe principles may be extracted from 
bones in the form of a very mild jelly, by 
boiling them in water, 

The bones ſuſtain and defend the other parts 
of the body. | 

Bones are lined within, as well as covered 
externally, with a membrane; which is there- 
fore commonly called PERIOSTEUMH INTERNUM. 

The internal perioſteum is an extremely fine 
membrane ; nay frequently it has a looſe reti- 
cular texture; and therefore it is compared by 
ſome to the arachnoid coat of the ſpinal mar- 
row: ſo that we cannot expect to divide it in- 
to layers as we can divide the external perio- 
ſleum. We can however obſerve its proceſſes 
entering into the tranſverie pores of the bones, 
where probably they are continued to form the 
immediate canals for the marrow diſtributed 
through the ſubſtance of the bones; and along 
with them veſſels are ſent, as from the external 
perigſteum, into the'bone (b). Theſe proceſſes. 
being of a very delicate texture, the adheſion 

B 2 of 


() Havers Oſteolog. nov. diſc. f. p. 32 
(6) Winſlow Exxoſition anat. des os frais, $ 82. 83. 
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of this membrane to the bone is ſo ſmall, that 
it ſeparates commonly more caſily from the 
bone than from the marrow which it contains: 
Wherefore, one might call it the common 
membrane of the marrow, rather than by the 
name it now has. But whether one or Yo. 
| ther deſignation ought to be given it, is not 
| worthy a diſpute. 


— — —2— ———̃ — 
' 


From the internal ſurface of the internal 
perioſteum, a great number of thin membranes 
| are produced; which, paſſing a-croſs the ca. 
i vity, unite with others of the ſame kind, and 
form ſo many diſtinèt bags, which . communi» 
| cate with each other; and theſe again are ſub- 
| divided into communicating vehicular cells, in 
ö which the marrow is contained. Hence it is, 
| that the marrow, when hardened, and view- 
f ed with a microſcope, appears like a cluſter 
| of ſmall pearl; and that the hardened marrow 
| of bones buried long under ground, or laid 
| ſome time in water, and then dried, is granu- 
lous (a); This texture is much the ſame with 
what obtains in the other cellular parts of the 
body, where fat is collected; only that the 
cells containing the marrow are ſmaller than 
thoſe of the tunica adipeſa or cellulgſa elſe - 
where, which probably is owing to their beiog © 
incloſed in the bones, where they are not io 
: much ſtretched or extended as in other parts. I 
| The Manno is the oily part of the blood, i 
| ſeparated by ſmall arteries, ard depofitated in | 9 
rheſe- cells. Its colour and conſiſtence may 
| $65.9 therefore 


— Sun. "Wn. •·ůùÄ - W- ind ac 3 


oo 4 „ — — rr 4 we 
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0 Ruyſch. Theſaur, 9, num, 2, et Adverf, dee. 211. . 
+ Bo : 
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therefore yary according to the ſtate of the 
veſſels, and their diſtribution on the mem- 
branes of the cells. 

The marrow as well as the other fat of the 
body chemically analized yields, beſides oil 
and water, 2 conſiderable proportion of an 
acid liquor, but no alcali (a). This may be the 
reaſon of its being leſs putreſcent than the 
blood or moſt other parts of animals (b), which 
is a neceflary quality in a ſubſtance that is con- 
ſtantly expoſed to a conſiderable degree of heat, 
and is more in a ſtagnating condition than the 
i- other liquors. 


yo Beſides the arteries, which I mentioned al- 
in ready, p. g. to be ſent from the bones to the 
s, marrow, there is at leaſt one artery for each 
= bone; ſeveral bones have more, whoſe prin- 


er cipal uſe is to convey and ſecern this oily mat-. 
wil ter. After theſe arteries have pierced the ſo- 
id lid fide of a bone, they are divided into ſe- 
u. veral branches; which ſoon are diſtributed e- 
th very where on the internal perioſſeum, and af- 
he terwards ſpread their branches inwards on the 
he Wl medullary cells, and outwards through the ta- 
an bles of the bone. 
ſe- The blood, which remains after the ſecre- 
og Wl tion of the marrow, is returned by proper 
o Wl veins, which are collected from the membranes 
into one or two large trunks, to paſs out at 
the ſame holes or paſſages at which the artery 
or arteries enter. . | 
88 B 3 The 


(a) Grutzmaker Diſſert. de oſſium medulla.— Haller Ele- 
ment. phyſiolog. lib. 4. ſect. 4. | 


(5) Privgle Append, to camp diſeaſes, exper. 47» 


able of which are about the middle of each 


18 OF THE BONES IN GENERAL. 


The general rule of the ſmall veſſels de. 
creaſing in their capacities as animals advance 
in age, to which many phaenomena in the a. 
nimal oeconomy are owing, obtains here : For 
tho' the trunks of the medullary veſſels en- 
large as animals turn older ; yet the ſmall branch- 
es become ſmaller ; as is evident from injec- 
tions, which cannot be made to pafs near ſo far 
in theſe veſſels of adults as of children. Hence 
the marrow is bloody in children, oily and bal. 
my in middle age, and thin and watery in old 
people. | 

By experiments made on the marrow, when 
bones of living animals are opened or cut thro! 
(a), and from the racking pain with which ſup- 
purations within bones are frequently attended, 
we have ſufficient proof that the membranes Wit 
here are ſenſible, and conſequently have nerves 
diſtributed to them. Hippocrates (b) might 
therefore ſay juſtly, that a wound penetrating 
into the cavity of a bone may produce a deli. 
rium. r 

The veſſels of the marrow, wrapt up in one iP: 
common coat from the perioffeum, pals thro' 
the bones by proper canals; the moſt conſider: 


: 


bone, and are very oblique. Sometimes theſe vel- 
els continue at a little diſtance in their paſſage 
when the canal is divided by a ſmall bony par: 
tition or two. 
From the ſtructure of the contents of the 
bones, we may judge how theſe parts, as well 
as 


(a) Du Verney, Memcires de l'acad. des feiences, 1700, 
6 Apberilm. $ 7. h 24. 
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others, may be ſubject to oidema, phleg- 
on, eryſipelas, ſchirrhus, &c. and may. thence 
e led to a cure of each, before the common 
onſequence, putrefaction, takes place, and 
equently occaſions the loſs of the limb, if 
ot of the patient, 


c The marrow is of very conſiderable uſe to 
far e bones; for by entering their tranſverſe 
ce Hanals, and paſſing from them into the longi- 
al. dinal ones, it is communicated to all the 


lates, to ſoften and connect their fibres, 
hereby they are preſerved from becoming too 


en Mrittle; as we fee they do in burnt bones, or 
ro {Whoſe long expoſed to the air; in people la- 
up- ouring under old age, pox, or ſcurvy : In all 
ed, rhich caſes, the oil is either in too little quan- 


ty, or has its natural good qualities changed 
or worſe ones. | ; 


ght Beſides this advantage which the ſubſtance 
ing f bones has from the marrow, their articu- 
cli» Nations are ſaid (a) to receive no leſs benefit 


rom it: for it is thought that the marrow 
daſſes into the articular cavities, through the 


hro Holes which are in the bones near the large 
der- Points. And, as a proof of this, it is alledged, 
ach hat butchers, upon ſeeing the greater or leſ- 
vel. Ner quantity of marrow, in the bones of cows, 
ſſage ran tell whether they have travelled far or lit- 
par · Nrle before they were ſlaughtered. 


When the marrow, after. having ſerved the 
uſes mentioned, is reaſſumed into the maſs of 
blood, (as it is continually, in common with 
all other ſecreted liquors that have not paſla- 

| e ges 


(a) Joan de Muralto Vade meeum anat. exercit, 3. 83. 
Haycrs Oſtcoiog, noy, diſc, 3. p. 179. 
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ges formed for conveying them out of the bo. 
dy), it correfts the too great acrimony com. 
municated to the ſaline particles of our fluids 
by their circulation and heat; in the ſame 
manner as lixivial ſalts are blunted by oil in 
making ſoap. Hence, in acute difeaſes, the 
marrow, as well as the other fat of the body, 
is quickly waſted, but muſt be immediately ſup. 
plied by liquors from the veſſels; ſeeing the 
cells within the bones, which have no aſliſt. 
ance to their contraction from the preſſure off 
the atmoſphere, cannot collapſe, as the telaii 
eellularis under the ſkin does, when the liquor 
in its cells is abſorbed ; the bones therefore are 
always full 
Since it is. the nature of all oil to become 
thia and rancid when expoſed long to heat, 
and bones have much oil in their firm hard 
ſubſtance, we may know why an ungrateful 
fmell, and dark coloured thin zchor, proceed 
more from corrupted bones than from other 
parts of the body; and we can underſtand. tho 
reaſon of the changes of colour which bones 
undergo, according. to their different degrees 
of mortification,—Hence likewiſe we may 
learn the cauſe of a ſpina vents/a, and of the 
difficulty of curing all caries of bones proceed: 
ivg from an vdſtruttion, and conſequent putre- 
faction of the marrow ; and of the quick pulle, 
thirſt, and hedFic paroxy/ms, ſo often attend. 
ing thele diicales. Thele phaenomena allo teach 
us the reaſon. of the fatal prognoſts taken from 
black fetid wine in fevers. 
Though bones ſo far agree in their ſtructure 
and annexed parts, yet we may obſerve 2 con- 
| ſiderable 
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derable difference among them in their mag- 
itude, figure, ſituation, ſubſtance, connection, 
ſes, &c. From which authors have taken 
Wccaftion to diſtinguiſh them into as many 
laſſes as they could enumerate of thele differ- 


the Wot circumſtances. But theſe being obvious 
dy, every perſon tbat looks on bones, 1 fhall 
up. nly mention one of them; which compre- 
the ends very near the whole bones of the body, 


nd at the ſame time leads vs to examine the 
oft conſiderable variety that is to be found 
the diſpoſition of their conſtituent parts, 
nd in their uſes. It is this, that ſome CR 
re broad and flat, while others are long and 
bund. 
The broad bones have thin ſides, by the 
ates being ſoon and equally ſent off to form 
e lattice-work; which therefore is thicker, 
nd nearly of an equal form all through. By 
his ſtructure, they are well adapted to their 
ſes, of affording a large enough ſurface far 
e muſcles to riſe from, and move upon, and 
4 ERS eel the parts which, they 
cloſe, | 
The round. bones . have thick ſtrong walls in 
e middle, and become very thin towards their 
nds, which.is owing to very few plates ſepa- 
ating at their middle ; where, on that account, 
he cancelli are ſo fine and ſmall. that they are 
ot taken notice of: But ſuch bones are ſaid 
d have a large reſervoir of oil in this place. 
Towards their ends the lattice-work becomes 
ery thick, and rather. more compleat than in 
e other fort of bones, —Theſe round bones 
aving ſtrong forces naturally applied to them, 
and 
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and being otherwiſe expoſed to violent inju. 
ries, have need of a cylindrical figure to reſiſ 
external preſſure, and of a conſiderable quan-. 
tity of oil to preſerve them from becominsi 
too brittle. Beſides which, they are advantz- 
geouſly provided with thick ſides towards their 
middle, where the greateſt forces are applied 
to injure them; while their hollownels increz 
ſes their diameter, and conſequently their 
ſtrength to reſiſt forces applied to break then 


tranſverſely (a). Thus, for inſtance, in eſtim 


ting the proportional reſiſtence of two eylindri. 
cal bones of unequal diameters, but conſiſting 
of an equal number of ſimilar fibres uniformly 
- diſpoſed round each, it is plain, | 

1. That the abſolute force of theſe two bone: 
is equal, becauſe they conſiſt of equal num. 
bers of ſimilar fibres. 

2. That the abſolute forces of all the fibres 
in each bone have the ſame effect in reliſting 
any power applied to break them, as it the 
ſum of all their forces was united in the re 
ſpeftive centers of the tranſverſe ſeCtions 
where the fractures are to be made. For, by 
hypotheſis, the fibres being uniformly diſpoſed 
in each, there is not any fibre in either bone 
that has not a correſponding fibre; the ſum of 
both whole diſtances from the axis of revo- 
lution (about which all the parts of the bone 
muſt revolve in breaking) is equal to two ſem 
diameters of the bone: Conſequently each f. 
bre, and all the fibres, may be regarded as re. 
ſiſting at the diſtance of one ſemidiameter ot 
radius from this axis, that is, in the center. 
3. Since 


(s) Galilei Mechanic, dialog, . 
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3. Since the united force of all the fibres is 
be regarded as reſiſting at a diſtance from 
e center of motion equal to the ſemidiame- 
„, it follows, that the total reſiſtence of all 
zeſe fibres, or the ſtrength of the bone, is 
oportional to its ſemidiameter, and conſe- 
ently to its diameter. 

I have here taken for an example one of the 
oft ſimple caſes for calculating the proportio- 
| farces of bones. But, was it not too fo- 
Wion to the preſent deſign, it might be univer- 
Ily demonſtrated, that, of whatever figure 
dnes are, and in whatever manner their fibres 
e diſpoſed, their ſtrength muſt always be in a 
tio, compuunded of the area of their tranſ- 


atter, and of the diſtance of the center of 


tion or fulcrum, on which the bone is ſup- 
pled to be broken (a). | 

Since therefore the ſtrength of bones de- 
nds on their number of fibres, or quantity 


matter, and the largeneſs of their diame- 
„ br, one may conclude, that the part of a bone 
oſelrwerly fractured, and reunited by a callus, 
zone aſt be ſtronger than it was before the fracture 
n off&ppened ; becauſe both theſe advantages are 
evo Ptained by a callus ; which is a wile proviſion, 
bone ce bones are never ſet in ſuch a good dire- 
ſemi.Wion as they were naturally of; and then 
h f6-bere-ever a callus is formed, there is ſuch an 
s re · M ftruction of the veſſels, that if the bone was 


(a) See the demonſtration of this theorem by Dr Porter» 
din the Edinburgh Medical eſſays, vol 1. art, 10. 


rſe ſections, or of their quantity of bony 


avity of theſe ſections from the center of 
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again broken in the ſame place, the «fi, 
matter could not fo eaſily be conveyed to re. 
unite it. This callus may indeed, for want 5 
compreſſion, be allowed to form into a ſpongiſ 
cellular ſubſtance (a) ; but even in this cat 
the ſtrength of the bone is here increaſed 9 
one or both the cauſes above mentioned. 
Many dones have protuberances, or fr; 
ceſſes *, riſing out from them. If a proce 
ſtands out in a roundiſh ball, it is called capu 
or eaa.—If the head is flatted, it obtains th 
appellation of condyle. 4 rough unequi 
protuberance, is called uber y. When 
proceſs riſes narrow, and then becomes latg 
the narrow or ſmall part is named* cervix, 
nec. Long ridges of bones, are call: 
Such proceſles as terminate in 
ſharp point, have the general name of corona 
or corondid, beſtowed on them, though molt « 
them receive particular names from the n 
ſemblance they have, or are imagined to ha 
to other ſubſtances, e. g. muſtoid, flyloid, 6 


e — ©AD wn 


choroid, coracoid, ſpnal, Ec. ——Such'proceſſt . 

as form brims of cavities, are called aper, 
1 | | 

Proceſſes ferve for the advantageous orig! « 

and inſertion of muſcles, and render the art A 

culations firm and ſtable. In 

| Befc di 

(a) Ruyſch. Theſaor, A. n. 49. Muſ. unat thee, B. ire by 

+ a N- 2 { 

* *Aﬀopuotis, Ixpuong, IE x1, Tpobory, An., Exceſſu ſu 


rantia, projectura, enaſcentia. 
"+ Roſtra, glandes. | 
+ "TTves," dppurg, dN, Labra. 
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Before leaving this ſubject, we muſt remark, 
that much the greater number of what are cal. 
led proceſſes in adult bones, diſcover them- 
ſelves in children to be epriphy/es, or diſtinck 
bones, which are afterwards united to the other 
parts; ſuch are the //yloid proceſſes of the 
temporal bones, proceſſes of the vertebræ, 
trochanters of the thigh, Cc. However, as 
I deſign to inſiſt chiefly on the deſcription of 
the adult ſkeleton, in which the union of theſe 
parts is ſo intimate, that ſcarce any veſtige 
remains of their former ſeparation, I ſhall re- 
tain the common appellation of aprophy/e, or 
proceſs, to all ſuch protuberances ; but ſhall re- 
mark the principal ones that have no juſt title 
to this name, when they occur in the deſerip- 
tion of particular bones. 

On the ſurfaces of a great many of the bones 
there are cavities, or depreſſions : If theſe are 
deep, with large brims, authors name them 
cotylæ v. If they are ſuperficial, they obtain 
the deſignation of glena, or glenoid. Theſe 
general claſſes are again divided into ſeveral /pe- 
cies :—Of which pits are {mall roundiſh chan- 
nels ſunk perpendicularly into the bone.—Fur- 
rows are Jong narrow canals, formed in the 
ſurface 3———nzitches or notches, (mall breaches 
in the bone; — ſinudſities, broad, but ſuperficial 
depreſſions without brims 7a, large deep 
cavities, which are not equally ſurrounded by 
high brinis; —ſinigſes, large cavities within the 
ſubſtance of the bones, with ſmall apertures ; 
——Foramixa, or holes, canals that pierce quite 
through-the ſubſtance of the bones. When 


C this 
® Korvidis, cgHααe, Acetabula, pixides, buccellæ. 
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this laſt ſort of cavity is extended any long 
way within a bone, the middle part retains the 
name of canal, and its ends are called holes, 

The cavities allow the heads of bones to play 
in them; they lodge and defend other parts; 
they afford ſafe paſſage to veſſels, muſcles, vc, 
To mention more would engage us too much in 
the hiſtory of particular bones, which more pro. 
perly belongs to the demonſtration of the ſie. 
leton, where we ſhall have occaſion tor obſerve 
theſe ſeveral ſpecies of cavities. 

To far the greater number of bones, whoſe 
ends are not joined to other bones by an im- 
moveable articulation, there are ſmaller ones 
annexed, which afterwards become ſcarce diſ- 
tinguiſhable from the ſubſtance of the bone it- 
ſelf. Theſe are called epiphyſes, or appendices *. 
Some bones have one, others have two, three, 
or four of theſe appendices annexed by the 
means of cartilages, which are of a conſider: 
able thickneſs in children, but by age become 
thinner ; the oflification proceeding from the 
end of the bone on one fide, and from the 
epiphyſes on the other, till at laſt, in adults, 
the place of their conjunction can ſcarcely be 
ſeen on the external ſurface ; and it is only 
ſometimes that we can then ſee any mark of 
diſtinction in the cancelli (a). "941 
Several proceſſes (e. g. irochanters of the 
thigh, pine of the ſcapula, &c.) have epi. 
phyſes ; and proceſſes frequently riſe out from 


epiphyſes ; 


| * Applantatio, additamentom, adraſcentis, adnexum, pe 
rone. ; 

(a) Winſlow, Expcſition anatemiqve de corps humain, trail 
des os ſecs, 8 116. fo 8. 


OF THE BONES IN GENERAL, 27 


age byſes; for example, at the lower end of 
he Ihe femur, ulna, tibia, &c. (a). LO 
= The epiphyſes are united chiefly to ſuch 

ones as are deſtined for frequent and violent 
notion; and for this purpoſe they are wiſely 
framed of a larger diameter than the bone 


Whey belong to ; tor by this means, the ſurface 
ro- Mof contact between the two bones of any ar- 
ke. iculation being increaſed, their conjunction 


decomes firmer, and the muſcles inſerted into 
hem act with greater force, by reaſon of their 
zxes being further removed from the center 
pf motion. Theſe advantages might indeed 
ave been obtained by the expanſion of the 
2nd of the bone itſelf, to a thickneſs equal to 
hat of the epiphy/es ; but then the conſtant 


5 *, Wcparation of new plates to form ſo wide a cel- 
rec, Nular ſtructure, muſt have left the ſolid ſides of 
the the bones ſo thin, as to yield eaſily, either to 
ler. hc action of the muſcles fixed to them, and 
me {paſſing over them, to the weight ſeveral of 


hem are obliged to ſupport, or to the appli- 


the ation of any other external force. 
ts, Several anatomiſts (b) thought that the epiphy- 
be e ſerve other purpoles; ſuch as, ſecuring the 
nly Wigaments of the articulations which riſe out 
« of rom between the bones and them; for, as ſoon 
as theſe parts are intimately joined, the liga- 
the ments inſinuated betwixt them muſt have a 
ei. {Wn uch ſtronger connection than they could have 
rom o the ſmooth ſurface of the bones. Such an 


nterception of the ligament between the body 
| C2 of 
(a) Veſal. De human. corp. fabrica, lib. 1, cap. 3. 


(b) Collumb, De re anatomica, lib, 1. cep. 3, —— Fallop, 
xpoſ, de oflibus, cap. 1 · | 
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of the bone and its epiphy/e is not to be ſeen 
but as, at this place, the bone remains longer 
ſoft than any where elfe, and the adheſion of 
the perioſteum, and of ligaments to bones, is 
always ſtronger in proportion to the bones be. 
ing neareſt to the conſiſtence of thoſe parts, 
which is, being ſofteſt, the opinion of theſe 
writers concerning the ſtronger connection of 
the ligaments, where the bones and epiphyſe; 
Join, is not without ſome foundation. 

Poſſibly too, by the fibres of epiphyſes not 
extending themſelves ſo longitudinally as thoſe 
of the bones, there may be leſs chance of the 
former running into each other, than of the 
latter. | | 
Ihe ſoftneſs of the ends of bones may be 

of ſome advantage in the womb, and at birth, 
after which the oflification begins at different 
points to form epiphyſes, before the oſſification 
can extend from the middle to the ends of the 
bones (a). | 

However ſolid and compact adult bones are, 
yet they were once catilages, membranes, 
nay, a mere gelly. This needs no further 
proof, than repeated obſervations of embryo 
when diſſected: And how much more tender 
muſt the bones be before that time, when 
neither knife nor eye is capable to diſcover 
the leaſt rudiments of them? By degrees they 
become more ſolid, then aſſume the nature of 
griſtles, and at laſt oſſify; the coheſion of thei: 
plates and fibres always increaſing in propot- 
tion to their increaſed ſolidities; as is evident 
from the time neceſſary to unravel the texture; 

h 0 


(%) Haller de ſtudio medic. P. 265. 


—— . ͤf— 
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of bones of people of different ages, or of 
Wcnſe and of ſpongy bones, or of the different 
Parts of the ſame bone, and from the more 
W -dious exfoliations of the bones of adults than 
of children. T7 | 

After any part of a bone is fully offified, its 
ibres are extended little more in length at 
hat part, tho” they increaſe there in thick- 
eſs, and tho” their ſofter parts continue to be- 
-ome longer (a). OT 81 Uh 

As the lolidity of bones increaſes, their pe- 
ioſteum more ealily ſeparates from them. 
Vhen bones are membranous, the perioſteum 
znd they cannot be diſtinguiſhed ; they appear 
o be the ſame ſubſtance. When they are car- 
ilages, their membrane adhere ſo firmly to 
bem, that it is difficult to ſeparate it from 
hem. Where the rigid. bony fibres are, the pe- 
iofteum 1s eaſily taken off, —Is the ſimilarity of 
ructure and conſequent greater attraction of 
he membrane and ſubſtance it incloſes, while 
hey are both flexible, the cauſe of their great- 
r adheſion? or is it owing to: the veſſels 
bat go from the one to the other being then 
arger ? or do both theſe cauſe, combine to 
produce this effect? Or is the membrane or 
artilage, which becomes bone, afterwards, to 
de conſidered as the fame ſubſtance. with the 
ericſteum (b)? and muſt all theſe plates of 
dones be therefore (aid to be layers. of the Pe- | 
igſteum bardened (c)? | 


C3. The 


(a) Hales's Vegetable ſtatics, p. 293.— Du Hamel Me. 
moires de Pacad. des ſciences, 1742. 

(b) Memoires de l'acad des ſciences, 1744. 

(e) Memoires de Vaczd, des ſciences, 1743» 
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\ The oſſification of bones depends principal. 
ly on their veſſels being fo diſpoſed, and of 
fuch diameters, as to ſeparate a liquor, which 
may eaſily turn into a bony ſubſtance, when it 
is deprived of its thinner parts; as ſeems plain 
from the obſervation of the callous matter ſe. 


* f 
11 


parated after fractures and ulcers, where pan 
of the bone is taken out: For in theſe caſes, 


the veſſels extending themſelves, and the liquor 
added to them, are gradually formed into gra. 
nulated fleſh; which fills up all the ſpace where 
the bone is taken from, then hardens, till it 
becomes as firm as any other part of the bone, 
This happens frequently, even when the end 
of the diſeaſed bone are at a conſiderable di. 
{tance from each other (a). | | 
The induration of bones is alfo greatly a. 
ſited by their being expoſed, more than any o- 
| ther parts, to the ſtrong preſſure of the great 
weights they fupport, to the violent contraction 
of the muſcles fixed to them, and to the 
force of the parts they contain, which endes 
vour to make way for their own further growth, 
By all this preſſing force, the ſolid fibres and 
veſſels of bones are thruſt cloſer ; and ſuch par. 
ticles of the fluids conveyed in theſe veſſels as 
are fit to be united to the fibres, are ſooner 
and more firmly incorporated with them, while 
the remaining fluids are forcibly driven out 
the veins, to be mixed with the maſs of 
blood. In conlequence of this, the veſſels gra 
IE. 8 dual 


() Midan. de vuln. gravif. ——— Med eſſays, vol. f. art 
„ Job a Meckren obf. 6g. — Mem. de Pacad. des ſciences 
1242. —S2e à collection of ſuch cafes in Bochmer de offi 
callo. 0 2 a N — 
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ay diminiſh as the bones harden. From 
of nich again we can underſtand one reaſon, 
1ch yy the bones of young animals fooner reunite 
n it ier a fracture than thoſe of old, and why 


pal 


lain Mittle that are pur too ſoon to hard labour, ſel- 
ſe. m are of ſuch large ſize as others of the 
part me brood who are longer kept from labour. 

ſes, That the oſſify ing of bones greatly depends 
10rs preſſure, ſeems to be evinced from the fre- 
pra- oent examples we meet with of other parts 
dere rning bony, when long expoſed to the preſ- 
| it Wng force of the ſurrounding parts, or when 
one. Ney are ſubjected to the like circumſtances 


ends 


y their own frequent and violent contrac- 
di. 


on, Witneſs, the bones found frequently near 
he baſe of the heart in ſome old men (a), and 
n ſeveral other creatures. Nay, the muſcular 
bſtance of the heart has been oſſified in ſuch 
b), and the arteries of old men often become 
ony. The cartilages of the /arynx are ge- 


al. 
07 


reat 
tion 


the erally offified in adults.— In beaſts of burden, 
de he F K between the vertebræ of the 
th. Pack very often change into compleat bones; 
andWnd, being intimately united with the vertebræ, 


be whole appears one continued bone: Nor 1s 

he perioſſeum exempted from ſuch an indura- 

lon (e). 

To confirm this argument ſtill farther, we 

ay obſerve, that bones begin their oſſifi- 
| cation 


par- 
8 25 
Iner 
hile 
out 
of 
gra- 
ally 


(4) Riolan, Comment. de offib. cap. 32.—Bartholin. Hiſt, 
medic, cent, 1. hiſt, 50. Ibid. cent. 2. hiſt, 45. 


. art, (5) Cheſelden, Anatomy, book 1. introd. —— Garengeot, 
nes Hitt. de Pacad. des ſciences, 1726 


Bun (c) Peyer. Ephcmerid. German. decur. 2. ann. 3. obſer v. 
205, 


particular place would have been much thicke 
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cation at the places where they are moſt exp 
ſed to thele cauſes, viz. in the cylindriey 
bones from a middle ring, and in the broaf 
ones, at or near their center, from one or mon 
diſtin points. The reaſon of which is, Th 
theſe parts are contiguous to the bellies of th 
muſcles annexed to the bones, where the ſwe 
ling of theſe moving powers is greateſt. Wh 
the effects of this may be, let any judge, wh 
view ſome of the bones, as the ſcapula, ani 
a ilium, which are covered with muſcles 9 
each ſide; how compact and thin they are i 
adults, where the bellies of the muſcles wer 
lodged; whereas in children they are thicke 
Bot this being the middle part of theſe bone 
where the greateſt number of fibres is, thi 


in adults, had not this foreible cauſe been ax 
plied, which has not had ſuch effects in chil 
dren, whoſe muſcles have not been much er 
erciſed.— Beſides, if we allow that all the par 
of a bone are equally increaſed by the eonſtan 
ſupply of new particles, each fibre, and ever 
particle of a fibre, endeavours to make wa 
for its own growth, by puſhing the one next t 
it; and conſequently by far the greateſt pre 
fure is on the middle, to make the particle 
firm, and therefore to begin their oflificatior 
theie. Laſtly, the pulſation of the medullary 
arteries, which enter the bones near to thi 
middle part, may, as authors have alledged 
contribute perhaps ſomewhat to this indutatiol 

From the effects of preſſure only it is, that 
we can account for the bones of old peoplt 
having their ſides much thinner, yet mori 


denſe 
21 


— 


- 


OF THE BONES IN GENERAL, 33 


ne and ſolid, while the cavities are much 


ger than in thoſe of young people; and for 
e prints of muſcles, veſſels, &c. being ſo 


T1,.-ch more ſtrongly marked on the ſurfaces of 
Fe former than of the latter, if they belong to 
(va ople of near the fame condition in life.— 


eflore muſt likewiſe be the cauſe, which, in 
ople of equal ages, makes theſe prints ſtrong- 
in the bones of thoſe who had much labour 
d exerciſe, than they are in people who have 
d an indolent unactive life. 

Perhaps both the cauſes of offification a- 
ve mentioned, may be aſſiſted by the nature 
the climate people live in, and the food 
dey uſe. Whence, in hot countries, the in- 
abitants ſooner come to their height of ſta- 
ire than in the northerly cold regions: And 
ence ſeems to have ariſen the common prac- 
ce among the ladies, of making puppies drink 
randy or ſpirit of wine, and of bathing them 
2 theſe liquors, to prevent their growing big. 
ay, it has been obſerved, that much uſe of 
ch ſpirits has occaſioned parts, naturally ſoft, 
 petrify in ſome, and to oſſify in other people 
f no great age (a). 

From the foregoing account of the ſtructure 
ff bones, and of their oſſification, we may 
ander ſtand the reaſons of the following phaeno- 
ena. 

How the natural colour of bones may be 
hanged by ſome ſorts of food (6). 


Why 


(a) Littre, Hiſtoire de Vacad, des ſciences, 1506. —Geof. 
troy, Memoires de l'acad. des ſciences, 1706. 

(6) Philoſoph. Tranſat. 442+ art. 8. numb. 443 art. 2, 
dumb. 45 7. art. 4. Mem. de l'acad. des ſciences, 1739, 1742. 
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Why the bones of ſome people are fo long 
in hardening, and in others never compleath 
indurate. 

Why, in ſuch whoſe offification is flow, the 
bones are generally thicker in proportion ty 
their lengths, eſpecially at their ends; as in 
the rickets. 

How hard firm bones have become ſoft and 
pliable by diſeaſes (a). 

Why in ſome diſeaſes, epiphyſes ſeparate from 
bones (b), and the ends of fractured bones come 
aſunder many years after their fractures appear 
ed to be cured (c). 

How bones may waſte and diminiſh (4). 

How bones may become ſolid all through, 
without any appearance of cancell; (e). | 

How modes, tophi, and exoſtoſes, happen af. 
ter the eroſion of the external plates of bone 
in the lues venerea, ſcurvy, rheumatiſm, and 

out. | 
5 How bones exfoliate by the riſing. of granu: 
lated fleſh from their ſurface. 

How and from what callus is formed after a 


fracture (J). 


Why 


(a) Hiſtoire de Iacad. des ſciences, 17 00, - Mem. 1722 
Gagliardi, Anatom. offium, cap. z- obſerv. 3. —Ephem, Germ. 
decur. 1. ann. 1. obſ. 37. et ſchol. decur. 2. ann. 7. obſ. 
212-235. decur. 3. ann. 2. obſ. 3,—Philof, Tranſ. No. 
470. $ 3. Ibid. vol. 48. § 4. and 44. 

(b) Memoires de Iacad. des ſciences, 1699. —Diemerbrock, 
Anat. lib. 9. cap. x9.-Cowper's Anat, explic. tab. 96. fig. 1, 


(c) Anſon's Voyage. (e 
(4) Cheſelden, Anat. book 1. introd, — Hiſt. de Vacad. des ile 
ſciences, 1700. (d 
(e) Ruyſch. Theſaur. 2. arc. 5. the. 3. loc. 1. numb. x. 
theſ. 9. numb. 2. not. 3. —Bochmer de ca lo offium. pl 


(J) Memoires de Vacad, des ſcicnces, 1741,—Dehltlect de 
cſſivm callo. 
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Why callus appears to be rather the conti- 
ed ſubſtance of the perioſteum than of the 
ne, while it remains ſoft and flexible; but 
ms continued with the bone after it oſſiſies 


4 
atly 


the 
0 
ja 


Wy callus is ſenſible, while it is ſoft, but 
comes inſenſible when it hardens. 

What occaſions ſometimes ſuch difficulty in 
ring fractured bones; or why they never re- 
ite, though they are reduced, and all proper 
eans towards a cure are uſed (6). Are the 
nes of women with child more tedious in 
uniting than thoſe of other people (c) ? 

Why callu/es, after fractures, are ſometimes 
ry thick and protuberant. 

What difference there ought to be in the 
plication of bandages to fractures of the 
nes of old and of young patients. 

How bones, remaining long unreduced after 
luxation, may have their form ſo changed 
to make their reduction very difficult, if not 
poſlible (d). 

Whoever is deſirous to know, in what time 
d order each bone and its ſeveral parts be- 


and 


"on 
me 
ear 


uph, 


| af. 
Ones 
and 


mu: 


er 


Vhy to aſſume a bony nature, let him conſult 
22. Kerkringius 
Terms | 

obſ. 


a) Mem. de l'acad. 1741. 

(b) Meckren Obſerv. medico-chirarg. obſ. 71. - Ruyſch. 
Iverſ. dec. 2. $ 2. obſerv. anat. chir. obſ. 4.— Van Su ieten 
hoer haave Aphor. § 354. 

(e) Hildan. centur. 5. obſ. 87. et cent. 6. obſ. 68.— 
ito. Tranſact. No. 494. $21. ; 

(d) Saltzman. Obſ. decur. «bſ, 6.-Memoires de Vacad, 
chirurgic, tom. 2. p. 155-— Bochmer Inſtit, oſteolog. 
1 FLA r 


No. 


rock, 


g. . 
1. des 


b. 5. 
of de 
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Kerckingius (a), who gives us the delineatiq 
of abortions from three days after concept 


and traces the oflification of the bones fr 
three weeks, and a month, till the time 
the birth: To whom ſhould be added Coit 
(b) and Eyſſonius (c). An account of this { 
je& might alſo be collected out of Ruyſd 
works, where ſome of the miſtakes committ, 
by the former authors are corrected : and 
veral more particulars, to make the hiſtory, 
the oſteogenea more accurate, have ſince be 
added by Neſbit (d) and Albinus (e). 

I muſt refer to the authors now quoted 
the more curious part of the human oſteogei 
not having preparations enough to give ſuch 
full hiſtory of it as is done by them. Bu 
ſhall endeavour to explain the more uſeful 
neceſſary part of the oſteogeny, by ſubjoin 
to the deſcription of each bone of an ad 


its condition in ripe children; that is, in ſu 
as are born at the ordinary time; and ( 
point out what parts of each are afterwards jd 
ed in form of epiphyſes. This, with the k 
lowing general rules, ſeem to me ſufficient | 
underſtanding what of this ſubje& is nece 
in the practice of phyfic and ſurgery, 


1. Where-ever I mention an parts be 
cartilaginous, or their being till ſeparable fic 
the other parts of the bone to which they 

lot 


(a) Anthropograph. ichn et oſteogenea foetuum. 
) De oſſibus foetus 0 

(c) De oſſibus infant. cognoſcend. et curand. 

(4) Human Oſteogeny explained. 


Ce) Icones offium foetùs human; accedi | 
hitteria, es oſſium foetus human; accedit oſtcogeneac 
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ong, I would be underſtood to hint, that, a- 
dout ſeven or eight years of age, ſuch parts are 
afified and united to their proper bones, unleſs 
vhen it is ſaid, that they are afterwards formed 
to epiphyſes. | 

2. Such as become epiphyſes, are generally 
Miified at ſeven or eight years of age; but, be- 
g for the moſt part moiſtened by Dj, 
heir external ſurface is ſtill ſomewhat cartila- 
inous, and they are not yet united to their 
ones. | 

3. At eighteen or twenty years of age the 
dipbyſes are entirely oſſified, and have blended 
geit fibres ſo with the body of the bone, as to 
ake them inſeparable without violence. 

The knowledge of this part of the ecgeny 
think neceſſary, to prevent dangerous miſtakes 
the cure of ſeveral diſeaſes. As for example: 
Vithout this knowledge, the ſeparation of an 
„ phyſe might be miſtaken for a fracture or 
ation. The interſtice of two parts of a 
one not yet joined, might be judged to be a 
ure. — A diaſtaſis, or ſeparation of ſuch 
sjoined pieces of a bone, might be thought a 
acture.— I he protruſion of one piece, or its 
eerlopping'any other, could be miſtaken for an 
kcreicence or ex9ſtoſts,—Such errors about 
ze nature of a diſeaſe would give one very 
fferent indications of cure, from what he 
ould have, if he really underſtood his patient's 
ale, And very often the knowledge of the dif- 
rent ine qualities on the ſurfaces of bones, 
uſt direct us in the execution of what is pro- 
er to be done to cure ſeveral of their diſeaſes. 
D Having 
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Having thus conſidered the bones when ſingle, 
we ought next to ſhew the different manner of 
their conjunGions ®. To expreſs theſe, anato- 
miſts have contrived a great number of techni. 
cal terms; about the meaning, propriety, and 
claſſing of which, there has unluckily been ya: 
riety of opinions. Some of theſe terms it is 
neceſſary to retain, ſince they ſerve to expreſs 
the various circumſtances of the articulations, 
and to underſtand the writers on this ſubject. 

The ARTICULATIONS are moſt 7 x6 gg” di. 
vided into there claſſes, viz. Jomphyſi I's, ſynar- 
#hrofis, and diarthreſis. 

Symphyſis, which properly ſignifies the con- 
eretion or growing together of parts, when uſed 
to expreſs the articulations of bones, does not 
feem to comprehend, under the meaning ge- 
nerally given to it, any thing relating to the 
form or motion of the conjoined bones ; but 
by it moſt authors only denote the bones to be 
connected by ſome other ſubſtance; and as 
there are different ſubſtances which ſerve this 
purpoſe, therefore they divide it into the three 
following ſpecies : 

1. Sync hondroſis F, when a eartilage is the 
connecting ſubſtance : Thus the ribs are joined 
to the /fernum ; thus the bodies of the werte- 
brz are connected to each other; as are n 
the ofa pubis. 

2. Sytt 


+ Suvratic, r erg, ovuporn, Sram, compoſitio, con- 
nexio, articulatio, — nodus, com miſſura, ſtrutura, 
compages. 

t Awphiarthroſis, | 
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2. Symeuroſis, or ſyndeſmyſis, when ligaments 
are the connecting bodies, as they are in all the 
moveable articulations. 

3. Syſſarcoſts, when muſcles are ſtretched from 
one bone to another, as they muſt be where 
there are moveable joints, 

The ſecond claſs of articulations, the ſprar- 
throfts, which is ſaid to be the general term by 
which the immoveable conjunction of bones is 
expreſſed, is divided into three kinds. 


Ii. t. The ſuture “ is that articulation where 
r. two bones are mutually indented into each 0+ 

ther, or as if they were ſowed together, and is 
n- formed by the fibres of two bones meeting 
ed while they are yet flexible and yielding, and 


have not come to their full extent of growth ; 
ge- ſo that they mutually force into the interſtices 
the of each other, till, meeting with ſuch reſiſtance 
dut as they are not able to overcome, they are ſtop- 
ped from ſprouting out farther, or are reflected; 
and therefore theſe indentations are very differ - 
ent both in figure and magnitude: Thus the 
bones of the head are joined; thus eprphyſes 
are joined to the bones, before their full con- 
nection and union with them. 

Under this title of ſuture, the harmonia of 
the antients may be comprehended ; ſcarce any 
* bones being joined by plain ſurfaces 
4). | 

2. Gompheſis + is the fixing one bone into an- 
other, as a nail is fixed in a board: Thus the 
teeth are ſecured in their ſockets. 

D2 3. Schin- 


(a) Veſal. Obſery. Fallop. Examen, 
t Conclayatio, 


[ 
l 
q 
| 
| 
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y 
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has ſeveral protuberances and cavities, which 
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3. Schindyleſis or pleughing (a), when a thin 


lamella of one bone i« received into a long nar. 
row furrow of another: Thus the proceſſus 
azygos of the ſphenoid, and the naſal procels of 
the ethmoid bone, are received by the vomer. 

The third claſs, or diarthroſis “, is the arti. 
culation where the bones are ſo looſely connett. 
ed as to allow large motion. This is ſubdisi. 
ded into three kinds. 

The firlt is enarthrofis, or the ball and ſock. 
et, when a large head is received into a deep 
cavity; as the head of the os femoris is into 
the acetabulum coxendicis. 

The ſecond is arihredia, when a round head 
is received into a ſuperficial cavity; as in the 
articulation of the arm-bone and ſcapula. Theſe 
two ſpecies of diarthrofis allow motion to all 
ſides. | 

The third is ginglimus , which properly ſig. 
nifies the hinge of a door or window ; in it 
the parts of the bones mutually receive and are 
received, and allow of motion two. ways: 
Workmen call it charnal. 

The ginglimus is generally divided into three 
kinds, to which ſome (6b) give the names of 
contiguous t, diſtant \|, and compound 9. 

The firſt kind of ginglimus is, when a bone 


b R r eg i,oarl 


en NPY 


anſwer to as many cavities and proceſſes of the 
| other 
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(a) Keil, Anat. chap. 5.$ 3. 

* Arzaplpori;, dearticulatio, abarticulatio. 
+ Articulatio mutua. 

(b) Baker, Curſ. ofleo!og. demonſir+ 1 
4 Preximus. 

Lonuus. 

§ Compoſitus. 
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other bone, with which it is articulated; as in 
the conjunction of the femur with the tibia. 

The ſecond ſpecies is, when a bone receives 
another at one end, and is received by the ſame 
bone at the other end; as in the radius and 
ulna. 1 

The laſt ſort is, when a bone receives ano-—- 
ther, and is received by a third; as in the ob- 
lique proceſſes of the vertebræ. 

When I firſt mentioned the articulations of 
bones, I ſaid there were different opinions con- 
eerning the uſe of their technical names, e. g. 
It has been ſaid, that ſymphyſis ſhould be the 
name for the immoveable articulations, and 
ſyrarthroſtis ſhould be underſtood to be the 
conjunction of bones by ſome connecting medi- 
um.——Thoſe who have taken ſymphyſts in the 
ſenſe I did, of its expreſſing the conjunction of: 
bones with a connecting ſubſtance, have diſa- 
greed in their definition of it; ſome inſerting, 
and others leaving out, its allowing motion.— 
Where they have agreed in their. definition, 
they have not been of the ſame mind concern- 
ing the ſpecies of it. Tor ſeveral think the Sy- 
ſarcoſis and ſyndeſmoſis applicable to ſo mw 
joints which are univerſally allowed to be claſ- 
ſed under the diarthroſts, that jt muſt create. 
confuſion to name them by any ſpecies of the 
ſymphyſis.——Few keep to ſuch a general de- 
finition of the Hynchondre ſis as J have done; 
and, whether they determine it to allow no mo- 
tion, or an obicure or a manifeſt one, bring, 
themſelves into difficulties, becauſe there are 
examples of all theſe three kinds. dome a- 
gain, by too nicely diſtinguiſhing obſcure and 

„ : manifeſt 
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manifeſt motions. of bones, have blended the 
fynarthroſis and diarthroſis, and from thence 
have branched out the different compound ſpe. i 
cies of articulations that may be formed of 
them fo far, that they could find no examples 
in the body to illuſtrate them by.—It would be 
tedious to enumerate more of the jarring opi 
nions, and tt would be far more ſo to give a 
detail of the arguments uſed by the diſputants, 
It is ſufficient for my purpoſe, that it is under. 
ſtood in what ſenſe I take theſe technical terms; 
which I do in the following manner. 

When I mention the /ymphyſis or ſynarthrof's, 
or any ſpecies of them, I ſhall always undes 
ſtand them according to the explication already 
given of them. But though the preceeding 
account of the diarthrofis, or articulation of 
moveable bones, has been almoſt univerſally 
received; yet, ſeeing it does not comprehend al 
the moveable articulations of the body, and 
one of its ſpecies does not anſwer to any no- 
tion we can have of the conjunction of two 
bones, I muſt beg leave to change the definb 
tions and kinds of theſe joints. 

1 would call diarthroſis that conjunction of 
bones, whereby they are fitted for motion, be- 
ing each covered with a ſmooth cartilage, con- 
nected by one or more common ligaments, and 
| lubricated with liquor at the conjoined parts 
In which definition, I have no regard to the 
quantity of motion which they really do per. 
form; the motion being often confined or 
enlarged by ſome other cauſe not immediately de. 


pending on the frame of the two ſurfaces 1 
a 
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e bones forming the particular joint which 
en is conſidered. 


The firſt ſpecies of the diarthroſis, viz. the 


WW rthroſis or ball and ſocket, I would define 
Wore generally than above, That articulation. . 


here a round head of one bone is received in- 
a cavity of another, and conſequently, with- 
t ſome foreign impediment, is capable of mo- 
on to all ſides. Examples of this kind are to 
ſeen in the articulation of the thigh-bone 
jd ofſa innominata; Arm- bone and ſcapula ; 
ragalus and os naviculare ; magnum of the 


riſt, with the /caphoides and lunare; firſt bone 


the thumb with the ſecond, &c. 
The ſecond ſort, or the arthrodia, differing 
om the enarthroſis, in the ARRAY - account, 
ply in the cavity's being more ſuperficial, 
aich makes no effential difference, eſpecially 
at, in the recent ſubject, cartilages or liga- 
nts ſupply the deficiency of bone, ought, 
my opinion, to be called with Veſalius (a), 


at articulation of two bones adapted for mo- 


dn, where it is not at firſt ſight obvious which 
the two has the head or cavity, or where 
y are joined by plain ſurfaces, or nearly ſo ; 
h is the conjunction of the clavicle with the 
pula ; Mia . cuneiformia with the os navicus 
e; metatarſal bones with the u cuneifor- 
a, G. From the nature of this fort of 
Int, it is plain, that very great motion cannot 
allowed, without the bones going farther out 
their natural ſituation, than is convenient or 
e. 


Ginglimus, 


(e) De corp, human, fabrica, lib, 1. cap. 4. 
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Ginglimus, T would reckon that articulati 
by the form of which the motion of the join 
bones moſt be chiefly confined to two directio 
which hinges of doors are. 

The firſt ſpecies of this is the Zrochoidy 
when one bone turns on another, as a whe: 
does on its axis: Thus the firſt vertebra of it 
neck moves on the tooth-like proceſs of f 
ſecond. This is the moſt proper kind of yi 
glimus. | 

The ſecond ſpecies ſhould be eſteemed t 
articulation where ſeveral prominent and h 
low ſurfaces of two bones move on each otha 
within the fame common ligament; as in 
knee, elbow, &c. 

The third fort of ginglimus is, when ti 
bones are articulated to each other at differe 
parts, with a diſtin& apparatus of the motc 
machines. at each; ſuch is the articulation ( 
the os occipitis with the firſt vertebra off 
neck; of any two contiguous vertebræ, by the 
oblique . proceſſes ; of the ribs with the bod 
and tranverſe proceſſes of the vertebræ; of f 
radius with the ulna, tibia with the fi 
aſtragalus with the calcaneum, &c. | 

I would entirely throw out what is:commor 
called the third kind of ginglimus : For, 
examining the conjunction of a bone with n 
others, as in the common example of a verten 
joined with the one above and below, the cc 
nection of the middle one with each of the 
ther two ought-to be conſidered ſeparately; 
therwiſe we might with the ſame propriety 
ſteem. the articulations that the long bones, 
femur, tibia, humerus, Ec. have at won q 

*p eil 
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rent ends, as one articulation ; which is ab- 
rd. : 

if the moveable bones are not connected 
d kept firm by ſome ſtrong ſubſtance, they 
ould be luxated at every motion of the joints: 
dd if their hard rough unequal ſurfaces were 
play on each other, their motion would not 
ly be diſhcult, but the loſs of ſubſtance from 
trition would be great. Therefure ligaments 
e made to obviate the firſt, and cartilages to 
event the other inconveniency. But becauſe 
gaments and cartilages turn rigid, inflexible, 
d rough, unleſs they are kept moiſt, a ſuffi- 
ent quantity of proper liquors is ſupplied for 
eir lubrication, and to preſerve them in a 
xible ſtate. Seeing then theſe parts are fo 
ceſſary to the articulations, I ſhall next con- 
ler their ſtructure, ſituation, and uſes, ſo far as 
ey are ſubſervient to the bones, and their mo- 
NS. | | 

Licaments * are white flexible bodies, 
icker and firmer than membranes, and not ſo 
rd or firm as cartilages, without any remark- 
le cavity in their ſubſtance, difficultly ſtretch- 
„ and with little elaſticity ; ſerving to connect 
de part to another, or to prevent the parts to 
ich they are fixed from being removed out of 
at ſituation which is uſeful and ſafe. 

After maceration in water, the ligaments 
n ealily be divided; and each ligamentous 
yer appears compoſed of fibres, the largeſt 


* which are diſpoſed in a longitudinal dir ec- 
| Dn. | 

25 | The 
eir d I 


"Zrteowor, ved p, copulæ, v.ncula, 


- — 


[ 
| 


. 
— — 


- 
„„ iS rm IE — 
- 4 x n — * — 


OI - — 
2 2 
— a — 
— — — — — 


— —  .- =” 
— — 


——— 
— — 


— — = — 
— = _ 


made for the ſize of veſſels, nature of 
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The arteries of ligaments are very conſj 
cuous after a tolerable injection, and the ht 
ger trunks of their veins are ſometimes to 
ſeen full of blood. | 

Such ligaments as form the ſides of cn 
ties, have numerous orifices of their arteri 
opening upon their internal ſurface, which key 
it always moiſt : If we rub off that moiſty 
and then preſs the ligament, we can ſee t 
liquor ouſing out from ſmall pores; and wee: 
force thin liquors injected by the arteries in 
the cavities formed by ligaments. | 

Theſe exhalent arteries muſt have correſpor 
ing abſorbent veins, otherwiſe the caviries wol 
ſoon be too full of liquor. N 

Ligaments then muſt be ſubject to the d 
eaſes common to other parts, where there i 
circulation of fluids, allowance always bei 


fluids, and firmneſs of the texture of ei 
part. 
Authors generally ſay, that ligaments : 
ioſenſible : and conſequently it. may be ink 
red, that they have no nerves beſtowed on the 
But the violent racking pain felt on the 1: 
motion of a joint labouring under a rhe: 
ti/m, the ſeat of which diſeaſe ſeems often 
be in the ligaments, and the inſufferable t 
ture occaſioned by inciſions of ligaments, a 
by a collection of acrid matter in a joint, 
by tophi in the gout, would perſuade us, tl 
they are abundantly ſupplied with nerves. 
The ligaments which connect the mol 
able bones commonly rife from the conju 
tion of the epiphyſes of the one bone, 4 
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inſerted into the ſame place of the other; 
where epiphy/es are not, they come out 
the cervix, and beyond the ſiercilia of 
articulated bones; and after ſuch a manner, 
doth caſes, as to include the articulation in 
rſe or bag, with this difference, depend- 
on their different motions, that where the 
jon is only to be in two directions, the 
ments are ſtrongeſt on thoſe ſides towards 
ch the bones are not moved; and when a | 
at variety of motions is. deſigned to be al» 
ed, the ligaments are weaker than in the | 
er ſort of articulations, and are nearly of {| 
ſame ſtrength all round. 
art of the capſular ligaments is compoſed 1 
he periſteum, continued from one bone to | 
her, as was obſerved p. 2. and their inter- | 
layer is continued on the parts of the bone ! 
artilage which the ligament includes (a). | 
eſides theſe common capſular ligaments 
he joints, there are particular ones in ſe- 
| places, either for the firmer connection 
the articulated bones, or for reſtraining 
confining the motion to ſome one lice ; 
are the croſs and lateral ligaments of the 
2, the round one of the thigh, ©c. 
rom this account of the ligaments, we 
| conclude, that, ceteris paribus, in what- 
articulation the ligaments are few, long, 
weak, the motion is more free and quick; 
luxations happen fiequently: And, on the 
trary, where the ligaments are numerous, 
t, and ſtrong, the motion is more confined; 
luch a joint is leſs expoſed to luxations 


000 


Neſdit, Oſteogen.— Philoſ. tranſact. No. 470. $ 6. 
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(a). Whence we may judge how neceſſin 
it is to attend to the different ligaments, an 
the changes which have been made on ther 
by a luxation, when it is to be reduced. 
Ligaments alſo fupply the place of bones 
ſeveral caſes to advantage : Thus the parts 
the pelvis are more ſafely ſupported below | 
ligaments, than they could have been þ 
bone. —— The ligaments placed in the pre 
holes of the u innominata, and between th 
bones of the fore-arm and leg, afford cony 
nient origin to muſcles. — Immoveable bone 
are firmly connected by them; of which 
conjunction of the os ſacrum and innominat 
is an example ——They afford a ſocket f 
moveable bones to play in, as we fee part 
the aſtragalus does on the ligament flretd 
ed from the heel-bone to the ſcaphord. 
Numerous inconveniencies may ariſe fro 

too long or ſhort, ſtrong or weak, lax or rig 
ligaments. 

CarTILaces * are ſolid, ſmooth, whi 
elaſtic ſubſtances, between the hardneſs 
bones and ligaments, and covered with 
membrane, named perichondrium, which is 
the ſame ſtrufture and uſe to them as the 
rigſteum is to the bones. 

Cartilages are compoſed of plates, which 
formed of fibres, diſpoſed much in the {a 
way as thoſe of bones are; as might be f 
ſonably concluded from obſerving bones in 
cartilaginous ſtate before they oflify, and fri 
ſeeing, on the other hand, fo many cartila 
become bony. This may be {till kane ct 

N 1 


(a) Fabric. ab Aquapend, de articul. part. utilit. pa's 3+ 
2 Toy d poi. 
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rmed, by the exfoliation which cartilages are | 
ubſect to, as well as bones. | | 
The perichondrium of ſeveral cartilages, for 
«ample, thoſe of the ribs and larynx, has 
rteries which can be equally well injected 
ith thoſe of the perioſieum ; but the veſſels of 
at membrane in other parts, e. g the arti- 
ular caitilages, are ſmaller, and in none of them 
oes injection enter deep into the ſubſtance of 
e cartilages; nay, madder, mixed with the 
pod of animals, does not change the colour 
cartilages, as it dues that of bones (a). 
The granulated fleſh which rites from the 
ds of metacarpal or metatarſal bones, when 
e cartilage exfoliates, after a finger or toe 
as been taken off at the firſt joint, is very 
nſible, from which the exilience of nerves 
cartilages may be inferred. 
While cartHages arc in a natural ſlate, it is 
be remarked, firſt, 'i bat they have no ca- 
y in their middle for marrow. Second/ 
at their outer ſurface is ſofteſt, Which ren- 
rs them more flexible. Jh dly, | hat they 
d not appear to change their texture near o 
uch by acids as bones do. And, /a//ly, That 
the ſpecific gravity of cartilages i near a 
ird leſs than that of bones; fo the coheſion 
their ſeveral plates is not to ſtrong as in 
nes: whence cartilages laid bare in wounds 
ulcer, are not only more liable to corrupt, 
t exfoliate much ſooner than bones do. 

—. Cartilages 
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. Cartilages ſeem to be principally kept from 
oſſifying, either by being ſubjected to alternat: Wi 
motions. of flexion and extenſion, the effect; 
of which are very different from any kind of 
ſimple preſſure, or by being conſtantly moiſten. 
ed (a) 1 Thus, the cartilages on the articulated 
ends of the great bones of the limbs, and 
the moveable ones placed between the moving 
bones in ſome articulations, which are obliged 
to ſuffer many and different flexions, and are 
plentifully moiſtened, ſcarce ever change into 
bone; while thoſe of the ribs and larynx ate 
often offified. —-The middle angular part of 
the cartilages of the ribs, which is conſtantly 
in an alternate ſtate of flexion and extenſion, 
by being moved in reſpiration, is always the 
laſt of becoming bony — In the larynx, the 
epiglottis, which is oftener bended and more 
moiſtened than the other four cartilages, ſel 
dom is oſſified, while the others as ſeldom e. 
ſcape it in adults. 

The cartilages ſubſervient to bones, art 
ſometimes found on the ends of bones which 
are joined to no other; but are never wantin 
on the ends, and in the cavities of ſuch bone 
as are deſigned for motion (b). Cartilages all 
are interpoſed between ſuch other cartilages 8 
cover the heads and cavities of articulate 
bones; nay, they are alſo placed between in 
moveable bones, 

The ules of cartilages, ſo far as they reg 
bones, are, to allow, by their ſmoothneſs, ſuc 
bones as are deſigned for motion, to ſlide e 
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(a) Havers Oſteolog. nov. 
(4) Celſ. de re medic, lib, 8. cap. 1. 
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fly without detrition, while, by their flexibi- 
Jity, they accommodate themſelves to the ſeve- 
al figures neceſſary in different motions, and, 
by their elaſticity, they recover their natural 
polition and ſhape as ſoon as the preſſure is 
Wcmoved.-—— This ſpringy force may alſo aſ- 
a the motion of the joint to be more expe- 
Witious, and may render ſhocks in running, 
mping, Oc. leſs ——To theſe Cartilages we 
hiefly owe the ſecurity of the moveable arti- 
ulations: For without them the bony fibres 
vould ſprout out, and intimately coaleſce with. 
he adjoining bone; whence a true anchyloſis 
nuſt neceſſarily follow; which never fails to 
jappen when the cartilages are eroded by a- 
rid matter, or oſſified from want of motion 
r defect of liquor, as we fee often happens 
fter wounds of the joints, paidarthrocace, 
ophula, and ſpina ventſu, or from old age, 
nd long immobility of joints (a). — Hence we 
ay know what the annihilation is which is 
id to be made of the head of a bone, and of 
e cavity. for lodging it, after an unreduced 
acture (ö). The moveable cartilages inter- 
oſed in joints ſerve to make the motions 
oth freer and more ſafe than they would o- 
wiſe be. Thoſe placed on the ends of 
ones that are not articulated, as on the 
ine of the os illium, baſe of the ſcapula, Ec. 
E 2 ſerve 
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(a) Colamb. de re anat. hb. 15. Deſlandes Hiſt. de Va. 
d: des ſciences 1916 — Phil. tranſact. No. 215. — bid. 
0, 461 J 16, 

(5) Hildan, de ichor. et melicer. acri Celſi, cap. 5.— Ruyſch, 
beſ. 8. No, 203. - Saltzman in act. Petropolit. Tom 3, 
275. 
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ſerve to prevent the bony fibres from grow. 


ing out too far.-—Cartilages ſometimes (ery, 
as ligaments, either to faſten together bong 
that are immoveably joined, ſuch are the car. 
tilages between the os ſacrum and Ma illium, 
the ofa pubis, &c. or to connect bones that 
enjoy manifeſt motion, as thoſe do which are 
placed betweea the bodies of the true vertebrg, 
©c.—Cartilages very often do the office cf 
bones to greater advantage than thele 1; 
could, as in the cartilages of the ribs, thoſe 
' Which ſupply brims to cavities, Oc. 

Too great thickneſs or thinneſs, length ct 
Mortneſs, hardneſs or ſuppleneſs of cartilage 
may therefore cauſe great diſorders in the 
body. | 

The liquor, which principally ſerves to moi 
len the ligaments and cartilages of the ar 
ticulations, is ſupplied by glands, which are 
commonly ſituated in the joint, after ſuch 1 
manner as to be gently preſſed, but not de. 
ſtroyed by its motion. By this means, whe 
there is the greateſt neceſſity for this liquor 
that is, when the moſt frequent motions art 
performed, the greateſt quantity of it mul 
be ſeparated. Theſe glands are ſoft and pap 
py, but not friable: In ſome of the lag 
joints they are of the conglomerate kind, a 
a great number of ſmall glandules are wrap 
up in one common membrane. Their excre 
tory ducts are long, and hang looſe, like ( 
many fringes, within the . articulation ; which 
by its motion and preſſure, prevents obſtruc 


tions in the body of the gland or its excretc 


ries, and promotes the return of this ** 
Wok 
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hen fit to be taken up by the abſorbent veſ- 
els, which muſt be in the joints, as well as in 
he other cavities of the body; and, at the 
ame time, the preſſure on the excretory 
qucts hinders a ſuperfluous unneceſſary ſecre- 
jon, while the fimbriated diſpoſition of theſe 
xcretories does not allow any of the ſecreted 
iquor to be puſhed back again by theſe canals. 
owards the glands (a). 

Very often theſe fountains of ſlimy liquor- 
zppear only as a net-work of veſlels. Fre- 
quently they are almoſt concealed by cellular 
membranes containing the fat—and ſometimes 
mall ſimple mucous Falliculi may be ſeen (6). 
The different joints have theſe organs in 
different numbers and ſizes; the conglome- 
ate ones don't vary much, eſpecially as to ſi- 
ation, in the ſimilar joints of different bo- 
lies: but the others are more uncertain. 

Upon preſſing any of theſe glands with the 
nger, one can ſqueeze out of theit excie- 
ories a mucilaginous liquor, which ſomewhat. 
elembles the white of an egg, or /erum of 
he biood; but it is manifeſtly talt to tile taſte. 
It does not cuagulate by acids ur by heat, as 
be ſerum does, but by the latter tuns firlt 
binner, and, When evaporated, lea\es only a 
hin falt film. 5 rs 

The quantity of this mc:lage, conſtantly 
ſupplied, muſt be very conſiderable, fince we 
ee what a plentiful it ublelome. diſct age of, 
plary matter follows a wound. or ulcer of any 
E 3 joint; 


(a) Cowper, Anatom. ex>licat. tab. 79. lit. E. E. 
(5) Morgagn. Adverſar. 2. animad, 23. 
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joint; of which liquor the mucilage is a con. 
ſiderable part. 

The veſſels which ſupply liquors for making 
the ſecretion of -this 1 oh and the veins iſ 
which bring -back the blood remaining. after 
the ſecretion, are to be ſeen without any pre. 
paration; and, after a tolerable injection of 
the arteries, the glands are covered with 
them. 

In a ſound ſtate, we are not conſcious of 
any ſenſibility in thoſe glands; but, in ſome 
caſes which I have ſeen, when they inflame 
and ſuppurate, the moſt racking pain is felt nM 
them : a melancholy, though a ſure proof that 
they have nerves. . | 

'Fheſe mucilaginous glands are commonly 
lodged in a cellular ſubſtance ; which is all 
to be obſerved in other parts of the bag form: 
ed by the ligaments of the articulation ; and 
contains a fatty matter, that muſt neceſlariy 
be attenuated, and forced through the incl 
ding membranes into the cavity of the join 
by the preſſure which it ſuffers from the me 
ving bones. 
If then the dil is conveyed from this cd 
Jular ſubſtance; and if the attenuated ma 
row paſſes from the cancelli of the bones by tt 
large pores near their ends, or in their cail 
ties, and ſweats through the cartilages the 
iato the articulations; which it may, wit 
aſſiſted by the conſtant heat and action of U 
body, more eaſily do, than when it cicapt 
through the compact ſubſtarce of the boi 
in a ſkeleton: If, I ſay, this oil is ſent to 

| jolb 
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int, and is incorporated with the mucilage, 
d with the fine lymph that is conſtantly 
ſing out at the extremities of the ſmall ar- 
jies diſtributed to the ligaments, one of 
le fitteſt liniments imaginable muſt be produ- 
d; for the mucus diluted by the lymph con- 
ibutes greatly to its lubricity, and the oil 
eſerves it from hardening. How well ſuch 
mixture ſerves the purpoſe it is deſigned for 
ye (a) tells us he experienced in working 
s air-pump ; for the ſucker could be moved 
ith much leſs force after being moiſten- 


ther one or other of theſe liquors : And I be- 
ve every. one, at firſt view, will allow the 
luted mucilage to be much preferable to ſim - 
e water. The ſynovia ®, as this liquor com- 
pled of oil, mucilage, and lymph, is commonly 
dw called, while in a ſound ſtate, effectually 
eſerves all the parts concerned in the articu- 
tions ſoft and flexible, and makes them ſlide 
lily on each other, by. which their mutual 
trition and overheating is prevented, in the 
anner daily practiſed in coach and cart 
heels, by beſmearing them with greaſe and 
. 

After the liquor of the articulations becomes 
do thin and unlerviceable, by being conſtantly 
unded and rubbed between the moving bones, 


wheels reaſſumed into the maſs of blood by the 
| lorbent veſlels, 

car W ben the /ynovia is not rubbed betwixt the 
daulchenes, it infpiſſates. And ſometimes, when 


the 


(a) Phyſico- mechanic experim. 
Mola, mucus, axuDpgia, 


WW with water and oil, than when he uſed. 
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the head of a bone has been long out of its ,, WM 
vity, this liquor is ſaid to fill up the place MM 
the bone, and hinder its reduction; or if 
joint continues long unmoved, it is alſo (;1 
to cement the bones, and occaſion a true i 
chylofis (a). — If the /ynovia becomes too 
crid, it erodes the cartilages and bones; of 
frequently happens to thoſe who labour und 
the lues venerea, ſcurvy, ſcrophula, or ſp 
ventoſa.— If this liquor is ſeparated in ty 
ſmall quantity, the joint becomes ſtiff; a 
when with difficulty it is moved, a. cracklin 
noiſe is heard, as people advanced in ye! 
frequently experience (b).—If the mucilzy 
and lympth are depoſited in too great quantity 
and the abſorbent veſſels do not perform thi 
office ſufficiently, they may occaſion a dro 
ſy of the joints (c).—From this ſame ca 
alſo the ligaments are often ſo much relate 
as to make the conjunction of the bones ve 
weak: Thence ariſe the luxations from an | 
ternal cauſe, which are eaſily reduced, but d 
ficultly cured (4)——Frequently, when it 
a ſuperfluous quantity of this liquor is pent 
it becomes very acrid, and occaſions a gre 
train of bad ſymptoms ; ſuch aus ſwelling a 
pain of the joints, long ſinuous ulcers and 
ſtulæ, rotten bones, immobility of the juir 

| mare 


(a) Pare, Chirurgie, livre 15 chap. 18. et livre 
chap. s. 

() Galen de uſu part+ lib 12. cap. z, ——= Fabric 
Aquapend. de articul. part, utilitat pars 3. Barthd 
Hiſt. medic: cent, 3. hilt. 11. 

(c) Hildan. de ichore et meliceria acri Celſi. 

(%) Hippocrat, de locis in-homine, $ 14. et de articul. 
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W:cor and atrophia of the whole body, hectie 
ers, Cc. (4) —From a depravity in the 
d or diſeaſes in the organs that furniſh the 
ia of the joints, it may be greatly chan- 
4 fiom its natural ſtate ; it may be purulent 
Sc inflammation, mucous in the white (well- 
. gcletinous in the rheumatiſm, chalky 
=: t- gout, Ec.; bence a great variety of 
Wo: {cs in the joints (c). | 


THE 


1) Hildan, de ichore et weliceria acri Celſi. 
t) See Reimar Diſlert. de fungo articulor, 
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Of the SKELETON. 


HOUGH any dry ſubſtance may be 
called ſkeleton, yet, among anatomiſts, 
this word is univerſally underſtood to 
ify the bones of animals connected together, 
r the teguments, muſcles, bowels, glands, 
es, and veſſels are taken away *. f 
\ ſkeleton is ſaid to be a natural one, when 
bones are kept together by their own li- 
ents; and it is called artificial, wher the 
es are joined with wire, or any other ſub- 
ce which is not part of the creature to 
ch they belonged. Small ſubjects, and ſuch 
le bones are not fully oflified, are com- 
ply prepared the firſt way; becaule, wa 


dayeris crates, 
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all their parts divided, the niceſt artiſt cou 
not rejoin them, by reaſon of their ſmallne;M 


and of the ſeparation of their unoſſified part 
whereas the bones of large adult animals 2 
ſooneſt and moſt conveniently cleaned wh 
ſingle, and are eaſily reſtored to, and kept 
their natural ſituation. — Sometimes the {ke 
ton of the ſame animal is prepared in by 
theſe ways; that is, the ſmaller bones are k. 
together by their natural ligaments, and 
larger ones are connected by wires, or ſon 
ſuch ſubſtances. 

Before we proceed to the diviſion and þ 
ticular deſcription of the ſkeleton, it is wor 
while to remark, that when the bones are) 
into their natural ſituation, ſcarce any one 
them is placed in a perpendicular bearing 
another; though the fabric compoſed 
them is ſo contrived, that, in an erect poſt 
a perpendicular line, from their common 
ter of gravity, falls in the middle of th 
common bale (a). On this account, we 
ſupport ourſelves as firmly, as if the axis 
all the bones had been a ſtreight line perpt 
dicular to the horizon; and we have mu 
greater quickneſs, eaſe, and ſtrength in 
ral of the moſt neceſſary motions we perfe 
It is true indeed, that where-ever the bon 
on which any part of our body is ſuſtain 
decline from a ſtreight line, the force 
quired in the muſcles, to counter act the gr 
ty of that part, is greater than otherwile 

nel 


4 Cowper Anat, of human bodi:s, explic. of tab. 
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needed to have been: But then this is effectual- 
ly provided for in ſuch places, by the number 
and ſtrength of the muſcles. So long there- 
fore as we remain in the ſame poſture, a con- 
Gderable number of .muſcles muſt be in a con- 
ſtant ſtate of contraction; which we know, 
both from reaſon and experience, muſt ſoon 
create an uneaſy ſenſation. This we call, be- 
ing weary of one poſture : An inconvenience 
that we ſhould not have had in ſtanding erect, 
if the bearing of all the bones to each other 
1ad been perpendicular; but is more than com- 
denſated by the advantages above mentioned. 

The human ſkeleton is generally divided in- 
o the Heap, the TRUREk, the SvrERIOR and 
he INFERIOR EXTREMITIES. 


Or ThE HEAD. 


Y the HEAD is meant all that ſpheroidal 
part which is placed above the firſt bone 
ff the neck. It therefore comprehends the 
ranium and bones of the face. 

The cranium *, helmet, or brain-caſe, con- 
ſts of ſeveral pieces, which form a vaulted 
avity, for lodging and defending the brain 
nd cerebellum, with their membranes, veſlels, 
nd nerves. | | 

The cavity of the cranium is proportioned 
d its contents. Hence ſuch a variety of its 
e is obſerved in different ſubjects; and hence 
is neither ſo broad nor ſo deep at its fore- 


| 3 part, 


Key xc, xbrog, ute, TY.apov, calva, calraria, ccrebri 
blea, theca et olla capitis, teſta capitis, ſcute lla capitis, 


* 
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-part, in which the anterior lobes of the brain 
are lodged, as it is behind, where the large po. 
ſterior lobes of the brain, and the whole cere. 

bellum, are contained. 
The roundiſh figure of the ſcull, which 
makes it more capacious, and better able to 
defend its contents from external injuries, is 
chiefly owing to the equal proſſure of theſe con. 
tained parts as they grow and increaſe before 
it is entirely oſſified. It is to be obſerved, 
however, that the ſides of the cranium are de. 
preſſed below a ſpherical ſurface by the ſtrong 
temporal muſcles, whoſe action hinders here 
the uniform protruſion of the bones, which is 
more equally performed in other parts, where 
no ſuch large muſcles are. In children, whoſe 
muſcles have not acted much, and conſequently 
have not had great effects on the bones, this 
depreſſion is not ſo remarkable; and therefore 
their heads are much rounder than in a 
dults. Theſe natural cauſes, differently di 
poſed in different people, produce a great ws 
riety in the ſhapes of ſculls, which is till in 
creaſed by the different management of the 
heads of children when very young : So that 
one may know a Turk's {cull by its globul: 
figure, a Cerman's by its breadth and flatnel 
of the occiput, Dutch and Engliſh by their ob 
long ſhapes, Ec. (a). Two advantages at 
/ reaped from this flatneſs of the ſides of th 

cranium, viz. the enlargement of our ſphen 
of viſion; and more advantageous ſituation « 
our ears, for receiving a greater quantity « 
ſound, and for being leis expoled to injuries. 


(a) Veſal. lib, 1. c. 5. 


* 
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The external ſurface of the upper part of 
the cranium is very ſmooth, and equal, being 
only covered with the perigſtieum, (common to 
all the bones; but in the ſcull, diſtinguiſhed 
by the name of pericranium), the thin frontal 
and occipital muſcles, their tendinous aporeuro- 
e, and with the common teguments of the 
body; while the external ſurface. of its lower 
part has numerous riſings, depreſſions, and 
holes, which afford convenient origin and in- 
ſertion to the muſeles that are connected to it, 
and allow ſafe paſſage for the veſſels and nerves 
that run through and near it. EN 

he internal ſurface of the upper part of the 
ſcull is commonly ſmooth, except where the 
veſſels of the dura mater have made furrows 


ok in it, while the bones were ſoft.- Surgeons 
0 ould be cautious when they trepan here, leſt, 
* in ſawing or railing the bone where ſuch fur- 
TOI, 


rows are, they wound theſe veſſels. In the 
pper part of the internal ſurface of ſeveral 
ſculls, there are likewiſe pits of different mag- 
itudes and figures, which ſeem to be formed 
y ſome parts of the brain being more luxu- 
jant and prominent than others. Where theſe 
its are, the ſcull is ſo much thinner than any 
zhere clſe, that it is often rendered diaphanous, 
he two tables being cloſely compacted with- 
put a diploe ; the want of which is ſupplied 
dy veſſels going from the dura mater into a 
Feat many ſmall holes obſervable in the pits, 
Theſe veſlels are larger, and much more con- 
picuous than any others taat ate ſent frum the 
ura mater to the ſcull; as evidently appears 
rom the drops of blood they pour out, when 

| 7 408 


vent the brittleneſs of this thin part — he 


and brain * be injured, before the inſtru. 


f 
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the ſcull is raiſed from the dura mater in a re. 
cent ſubject; and therefore they may fui niſh x 
ſufficient quantity of liquors neceſſary to pre. 


knowledge of theſe pits ſhould teach ſurgeons 
to ſaw cautiouſly and flowly through the exter. 
nal table of the (cull, when they are performing 
the operation of the frepan; ſince, in a patient 
whoſe cranium has theſe pits, the dura mater 


ment has pierced near the ordinary thickneſ 
of a table of the ſcull. The internal baſe 
of the ſcull is extremely unequal, for lodging 
the ſeveral parts and appendices of the brain and 
cerebellum, and allowing paſſage and defence to 
the veſſels and nerves that go into, or come 
out from theſe parts. 

The bones of the cranium are compoſed d 
two tables, and intermediate cancelli, com 
monly called their diploe . The externd 
table is thickeſt; the inner, from its -thinnelz 
and conſequent brittleneſs, has got the name 
of vitrea, Whence we may ſee the reaſon 0 
thoſe miſchievous conſequences which fo often 


dm 

attend a collection of matter in the diploe, eh 0 
ther from an external or internal cauſe, befor t} 
any ſign of ſuch a collection appears in tre 
teguments that cover the part of the {cult 
where it is lodged (a). 8 ITI 
The diploe has much the ſame texture aur. 
uſes in the (cull, as the cancelli have in oth; 
bones. : * Th 


The 
Meditullium, eommiſſura- 
(a) Bonet. Sepulehret anat. lib. 1. $ 1. obſ. 96. — 103. 0 k 
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The diploe of ſeveral old ſubjects is ſo oblite- 
ated, that ſcarce any veſtige of it can be ſeen ; 
either is it obſervable in ſome of the hard 
raggy bones at the baſe of the ſcull, Hence 
a uſeful caution to ſurgeons who truſt to the 
leeding, want of. reſiſtance, and change of 
und, as certain marks in the operation 
f the trepan, for knowing when their in- 


ter N rument has ſawed through the firſt table, 
u. nd reached the diploe (a). In other people, 
ene aiploe becomes of a monſtrous thickneſs, 
ae bile the tables of the ſcull are thinner than 


aper. 
The cranium conſiſts of eight bones, ſix of 
hich are ſaid to be proper, and the other two 
e reckoned common to it and to the face.— 
he ſix proper are the os frontis, two oa pa- 
etalia, two a temporum, and the os occipi- 
The common are the os - ethmoides and 
henoides.. | 
The os frontis forms the whole fore-part of. 
amege vault ; the two Ma parietalia form the up- 
n er and middle part of it; the a temporum. 
mpoſc the lower part of the ſides ; the os 
„ colcipi/is makes the whole hinder part, and ſome 
the baſe ;* the os ethmoides is placed in the 
re part of the. baſe, and the. os /phenoides is 
the middle. of it. : 
Theſe. bones are joined to. each other by five 
e anliiures; the names of which are the coronal, 
ohe did, ſagittal, and two ſquamous. | 
| The coronal * ſuture is extended over the 
ad, from within an inch or ſo of the exter- 

5 3 nal 


03. 2) Bartholin. Anat. reform. lib, 4. Cap. 4. 
Zrepeyaic, arcualis, puppis, | 
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nal canthus of one eye, to the like diſtang, 
from the other; which being near the place 
where the antients wore their vitte, corong, 9 
garlands, this ſuture has hence got its name 
Though the indentations of this ſuture are con 
ſpicuous in its upper part, yet an inch or moi 
of its end on each ſide has none of them; for 
is ſquamous and ſmooth there. 

The lambdoidal “ ſuture begins ſome wa 
below, and farther back than the vertex 
crown of the head, whence its two legs ar 
ſtretched obliquely downwards, and to each i 
in form of the Creek letter a, and are no 
generally ſaid to extend themſelves to the ba, 
of the ſcull; but formerly anatomiſts (a) re 
koned the proper lambdoid ſuture to termina 
at the ſquamous ſutures, and what is extend 
at an angle down from that on each fide, whe 
the indentations are leſs conſpicuous than in tt 
upper part of the ſuture, they called addit 
mentum ſuture lambdbidis +. 

This ſuture is ſometimes very irregular, It 
ing made up of a great many ſmall future 
which ſurround ſo many little bones that: 
generally larger and more conſpicuous on tl 
external furface of the ſcull, than internal 
Theſe bones are generally called triquetra ( 
Iiormiana ; but ſome other name ought to! 
given them, for they are not always of a tri 


gu 


* Laude, proræ, hypſyloides. 

(a) Veſal. Anat. lib, 1 cap, 6. 4 

+ Lambdoides harmonislis, lambdoides inferior, 0c 
corona. | 
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lar figure; and older anatomiſts (a) than 
11s IWormius (b) have deſcribed them. —The 
cific virtue which theſe bones were once 
pught to have in the cure of the epilepſy (c) 
not now aſcribed to them; and anatomiſts 
ierally agree, that their formation is owing 
a greater number of points than ordinary 
offification in the ſcull, or to the ordinary 
nes of the cranium not extending their oſ- 
cation far enough or ſoon enough-; in which 
ſe, the unoſhfied interſtice between ſuch 
nes begins a ſeparate oſſification in one or 
dre points: from which the offification is ex- 
ded to form as many diſtinct bones as there 
re points that are indented into the large 
inary bones, and into each other. Probably 
oſe children who have a large opening in 
place at their birth, will have the largeſt 
1 triquetra. To confirm this account of 
formation of theſe little bones, we may 
mark, that ſuch bones are ſometimes ſeen in 
er ſutures, as well as in the lambdoid (d), 
d they are ſometimes in one table of the 
ll, and not in the other (e). 
The ſagittal ſuture * is placed longitudinally 


| and 
to () Euſtach. Oſſium ex+men.,—Bauhin Theat. anat. lib, 
cap. 5. - Paaw in Hippocrat. de vulner. cap. p. 56. 


(5) Muſæum, lib. 3. cap. 26. 

(c) Bauhin. et Paaw. ibid Bartholin. Anat. reform. lib. 4. 
. 5 — Hildan, Epiſtol. 65 . | 

(4) Sce examples in Veſal lib. 1. cap. 6. fig. 4. — Paaw 
Hippucrat. de cap. vuln.—Bartholin. Hiſt anat. cent. x. 
. 51, —Ruſch, Muſ. anat. Sue Trad. d'oſteolog. p. 47. 
(e) Hunald. in Mem. de Pacad. des ſciences, 1730. 

* PaBdoudng, N,, imitevyruoa, lnftar virgae, nervalis, 
ar teli, inſtar veru, ſecundum capitis longitudinem prore- 
ns, copjungens, columualis, recta, acualis. 


oce 


the middle of the upper part of the ſcull, 


* 
| 
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and commonly terminates at the middle of ih: 
coronal, and of the lambdoid ſutures ; between 
which it is ſaid to be placed, as an arrow is be. 
tween the ſtring and bow. However this ſuture 
is frequently continued through the middle gf 
the os frontzs, down to the root of the noſe; 
which, ſome (a) ſay, oftener happens in vo. 


men than men; but others (5) alledge, tha 
it is to be met with more frequently in mae e. 
ſculls than in female: Among the ſcull n. 
which I have ſeen thus divided, the female au. 
the moſt numerous. — Several (c) have deline m 
ated and deſcribed the ſagittal ſuture, ſometime di. 
dividing the occipital bone as far down as -. 
great hole through which the. medulla ſpindlii" * 
paſſes. This I never-ſaw. h 
In ſome. old ſculls that are in my poſſeſſion n 
there is ſcarce a veſtige of any of the three Y 
ture which I. have now deſcribed. In other 
heads, one or two of the ſutures only dip 
pear ; but I never could dilcover any realon e 
thinking them-diſpoſed in ſuch different mae. 
ners in ſculls of different ſhapes, as ſome . 
tients alledge they are (dc) cl 
The ſquamous agglutinations, or. falſe ſui © 
tures , are one on each fide, a little above ib 
car, of a ſemicircular figure, formed by the 1 
over 
| ta 


(a) Riolan. Comment. de oſſib. cap. 3. 

(5) Veſal. lib. x. cap. 6. et in epitome. 

(e) Veſal. lib. 1. cap. 5. fig. 3. 4. ct in text. cap. 6.— 
Paaw. in Celſ. de re medic. cap. 1,— Laurent. Hiſt, anat ld 
2. cap. 16. 

Cd) Hippoetat. de vulner. capitis, $ 1. Galen, de oflid 
et de uſu part, lib. 9 cap. 1. i 

7 At xidoeναν, rpooxonnnuara, rxporapiar, temporales, C0 
ticales, mcndoſz, harmoniales, commiſſuræ in unguem, 
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erlopping (like one ſcale upon another) of 
upper part of the temporal bones on the 
ver part of the parietal, where, in both 
nes, there are a great many ſmall riſings 
| furrows, which are indented into each o- 
xr; though theſe inequalities do not appear 
the bones are ſeparated. In ſome ſculls in- 
d the indentations here are as conſpicuous 
ternally as in other ſutures (a; and what is 
nmonly called the poſteiior part of this ſqua- 
pus ſuture, always has the evident ſerrated 
m; and therefore is reckoned by ſome (6), 
diſtin ſuture, under tne name of addita- 
mum poſterius ſuture fquaniye.——1 have 
n too ſquamous ſutures on the ſame temple, 
bh a ſemicircular piece of bone between 
m (c). 
Ve ought here to remark, that the true 
amous ſort of ſuture is not confined to the 
junction of the temporal and parietal bones, 
is made uſe of to join all the edges of the 
des on which each temporal muſcle is placed 
For the two parts of the ſphenoidal ſuture 
ich are gontinued from the anterior end of. 
common ſquamous ſuture juſt now deſcri- 
„of which one runs perpendicularly down- 
ds, and the other horizontally forwards, and 
d the lower part of the coronal ſuture alrea- 
taken notice of, may all be juſtly ſaid to 
h per tain 


) Columb. de re anat. lib. ] 1. cap. 4.— Dionis, Anat. 3. 
on, des os. : 

') Albio. de offib. & 58, 

) Sue Trad. d'oſteolog. p. 48. | 

) Veſal. Anat, lib, 1. cap. 6, — Winſlow, Mem, de I. cad, 


ſciences, 1940, 


, pertain to the ſquamous ure The mam 


edge of the one bone ſlides over the oth 
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how I imagine this ſort of ſuture is formed 
theſe places, is, That, by the action oft 
ſtrong temporal muſcles on one ſide, and 
the preſſure of the brain on the other, 
bones are made fo thin, that they have 
large enough ſurfaces oppoſed to each other 
ſtop the extenſion of their fibres in length, : 
thus to cauſe the common ſerrated appearm 
of ſutures explained in p. 39. but the name 


The /quamous form is alſo more conven 
here; becauſe ſuch thin edges of bones, wi 
accurately applied one to another, have (c 
any rough ſurface, to obſtruct or hurt the m 
cle in its contraction; which is till further p 
vided for, by the manner of laying. theſs « 
ges on each other; for, in viewing their 0 
ſide, we ſee the temporal bones covering 
ſphenoidal and parietal, and this laſt ſuppa 
ing the ſphenoidal, while both mount on 
frontal » from which diſpoſition it is evida 
that while the temporal muſcle is contrath 
which is the only time it preſſes ſtrgagly in 
mation on the bones, its fibres aide ealily a 
the external edges. Another advantage 
ia this is, that all this bony part is made ſtra 
cr by the bones thus ſupporting each other, 

The bones of the ſcull are joined to th 
of the face, by /chyndeleſis and ſutures.—! 
[chyndeleſis is in the partition of the noſe.- 
The ſutures ſaid to be common to the crat 
and face are five, viz. the ethmnidal, ſphil 
dal, tranfuer/*, and two Zygomatic.—Parts id 
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of theſe ſutures are at the junction of on- 
e bones of the ſcull. 
he ethmoidal and ſphenoidal ſutures ſur- 
4 the bones of theſe names; and in ſome 
es help to make up other ſutures, particu. 
the ſquamous and tranſverſe ; and in o- 
parts there is but one ſuture common to 
> two. bones. | | 
he tranſverſe ſuture is extended quite croſs 
ace, from the external canthus of one or- 
o the ſame place of the other, by ſinking 
the canthus down the outſide of the or- 
o its bottom; then mounting upon its in- 
it is continued by the root of the noſe 
n the internal part of the other orbit, and 
up again on its outſide to the other can- 
It may be here remarked, that there are 
> interruptions of this ſuture in the courſe 
ve deſcribed ; for the bones are not con- 
dus every Where, but are ſeparated, to 
> holes and apertures, to. be mentioned 
after. 
he zygomatic ſutures are one on each ſide, 
g ſhort, and ſlanting from above obliquely 
wards and backwards, to join a proceſs of 
cheek-bone to one of the temporal bones, 
h advances towards the face; ſo that the 
proceſſes thus united, form a ſort of bridge, 
jugum, under Which the tempural mulcle 
33 on which account the proceſſes, and ſu- 
joining them, have been called zygomatic. 
muſt be obſerved, that the indentations of 
uinres do not appear on the inſide of the 
um, by nuch ſo ſtrong as on the out-ſide ; 
he bones ſeem almoſt joined in a ſtreight 
line: 


— — -—- — — —— 
. 


the parts within the ſcull, and the diple; 


| ternal ſmooth-edged table of the other; 
external forces 8 to theſe parts 


gure, than if it had been one continued ba 
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line: nay, in ſome ſculls, the internal 2. 
face is found entire, while the ſutures are fr. 
nifeſt without; which may poſſibly be owing an 
the leſs extent of the concave than of the ¶ co 
vex ſurface of the cranium, whereby the 
bres of the internal ſide would be ſtret4giybo 
farther out at the edges of the bones, thai br. 
exterior ones, if they were not reſiſted, me 
reſiſtances are the fibres of the oppoſite eh: 


which the laſt being the weakeſt, the moſt 
vanced fibres or ſerræ run into it, and |: 
the contiguous edges equal, and more ready 
unite : whereas the /err of the external ti 
have ſpace enough for their admiſſion betw 
the fibres of the oppoſite bone, and there 
remain of the indented form, and are leſs | 
ble to the concretion, whereby the ſat 
are obliterated (a). By this mechacil 
there is no riſk of the ſharp points of the b 
growing inwards, ſince the external err 
each of the conjoined bones reſt upon the 


ſtrongly reſiſted, becauſe the ſutures cn 
yield, unleſs the ſerrated edges of the 
bone, and the plain internal plate of the d 
are broken (&). 

The advantages of the ſutures of the « 
um are theſe: 1. That this capſula is 1 
eaſily formed and extended into a ſpheriei 


2, 


(a) Hunauld, Memoires de Vacad. des ſciences, 173% 4 
(% Winſlow, Memoires de Vacad, des ſciences, 175 Wi ; 
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2. That the bones which are at ſome diſtance 
from each other at birth, might then yield, 
and allow to the head a change of ſhape, ac- 
commodated to the paſſage it is engaged in. 
Whence, in hard labour of child-bed, the 
bones of the cranium, inſtead of being only 
brought into contact, are ſometimes made to 
mount one upon the other. 3. It is alledged, 
that, thro? the ſutures, there is a tranſpiration 
of ſteams from the brain, which was the old 
doctrine; or. ſome communication of the veſ- 
els without, and of thoſe within the ſcull, 
Jarrer here than in any other part of the cra- 
zum, according to ſome moderns ; and there- 
ore cucuphæ, famentations, cataplaſms, Fcepha- 
ic plaiſters, bliſters, are applied, and iſſues are 
eroded, or cut in the head, at thoſe places 
where the ſutures are longeſt in forming, and 
here the connection of the bones is after- 
wards looſeſt, for the cure of a phrenitis, ma- 
nia, inveterate headach, epilepſy, apoplexy, and 
other diſeaſes of the head. The favourers of 
the doctrine of tranſpiration, or communi- 
cation of veſſels at the ſutures, endeavour to 
ſupport it by obſervations of perſons ſubje& to 
head-achs which cauſed death, from the ſu- 
tures being too cloſely united (a). 4. That 
the dura mater may be more firmly ſuſpended 
by its proceſſes, which inſinuate themſelves into 
this conjunction of the bones; for doing this 
equally, and where the greateſt neceſſity of 


adheſion is, the futures are. diſpoſed at nearly 
G equal 


(e) Columb, de re anat. lib. 7. e. ede neu- 


140, _ oſteologie, chap. 14.—— Dionis, Anst. 3, demoritic. 
05, bg 


— 
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equal diſtances, and the large reſervoirs 
blood, the ſiniſes, are under or near them, 
5. That fractures might be prevented fron 
reaching ſo far as they would in a continue 
- bony ſubſtance. 6. That the connection x 
the ſutures being capable of yielding, the bong 
might be allowed to ſeparate; which has gives 
great relief to patients from the violent ſymp. 
'toms which they had before this ſeparatio 
happened (a). And-it ſeems reaſonable to be 
lieve, that the opening of the ſatores was d 
great benefit to ſeveral others who were rathe 
judged to have been hurt by it (6): for w 
- muſt think, that the conſequences of ſuch 
force acting upon the brain, as was capable 
"thruſting the bones aſunder, muſt have been f. 
tal, unleſs it had been thus yielded to. 
Having gone through the general ſtructun 
of the cranium, I now proceed to examine 
each bone of which that brain-caſe conſiſts, i 
the order in which I firſt named them. 
The CS FRONT1IS + has its name from it 
' being the only. bone of that part of the fac 
we call the forehead, though it reaches a god 
deal further. Is has ſome reſemblance in ſhape 
to the ſhell of the cone ha bivalvis, 4 
| cal 


— — —4n— — — —ͤũ—)— — — — 
- 


(a) oper Germanic. 1 1. ann. 4. et $, 
"ſerv. 3 
Ty Ephemerid. Germ. dec. 2. ann. 9. obf. 230. Ib 
* cent. 10. obſ. 31.— Vander Linden Medicin. phyſi. cap. 
art. 4 $ 16 —Hiſdan Obſerv. cent. 1. bl. x. cent. 4 
-obſ. 5, Bauhin. Theat. anat. lib. 3. cap. 6. — pech 
Obſery lib. 2. obſerv. 39. 
+ Merarv, Bptywa, — in verecundum, puppis, { 
| Fas communis, ſincipitis. 
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alled the cockle; for the greateſt part of 
t is convex externally, and concave internally, 
vith a ſerrated circular edge; while the ſmaller 
art has proceſfes and depreſſions, which make 
t of an irregular figure. ; 

The external ſurface of the os fronts is ſmooth 
t its upper convex part; but ſeveral proceſſes 


np: nd cavities are obſervable below: for, at 
i ach angle of each orbit, the bone jutts our, 
beo form four - proceſſes, two internal, and a 
any external; which, from this ſituatior 


ey well enough be named angular. Betwee 
he internal and external angular proceſſes c 
ach ſide, an arched ridge is extended, o 
vhich the eye brows are placed. Verxy lit]: 
bove the internal end of each of theſe ſuper 
iliary ridges,” a protuberance may be remarked, 
2 moſt (calls, where there are large cavities, 
alled ſmuſes,, within the bone; of which bere- 
fter, —Betwixt the internal angular proceſſes, a 
tall proceſs riſes, which forms ſome ſhare of 
he noſe, and thence is named nafal.——Some 
dbſerve # protuberant part on the edge of the 
done behind each external angular proceſs, 
which they call femporal proceſſes ; but thele 
e inconſiderable. From the under part of 
be ſuperciliary ridges, the frontal bone runs a 
great way backwards; which parts may juſtly 
nough be called crbitar / proceſſes. Theſe, 
ontrary to the reſt of this bone, are concave 
xternally, for recciving the globes of the 
bt. pes, with their muſcles, fat, or. 9"  _ 
In each of the orb:tar proceſſes, behind the 
iddle of -the ſuperciliary ridges, a conſide- 
able ſinuoſity is oblerved, where the gland wia 
l e 52; | innominata 
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innominata Galeni or lachrymalis is lodged. —Re. 
hind each internal angular proceſs, a ſmall pit 
may be remarked, where the cartilaginous pul. 
ly of the muſculus obliguus major of the eye iz 
fixed, ——Betwixt the two orbitar proceſſes, 
there is a large diſcontinuation of © bone, 
into which the cribriform part of the os eh. 
moides is incaſed. The frontal bone frequent, 
ly has little caverns formed in it here where 
it is joined to the ethmoid bone. —— Behind 
each external angular proceſs, the ſurface «f 
the frontal bone is conſiderably depreſſed when 
part of the tempcral muſcle is placed. 

The foramina, or holes, obſervable on the 
external ſurface of the frontal bone, are thre 
in each lide.— One in each fuperciliay 
ridge, a little removed from its middle toward 
the noſe ; through which a twig of the h. 
thalmic branch of the fifth pair of nerves pa 
les out of the orbit, with a ſmall artery fron 
the internal carotid, to be diſtributed to the 
teguments and muſcles of the forehead.— 
Theſe veſſels in ſome ſculls make furrows | 
the as frontis, eſpecially in the bones of chi 
dren, as has alſo been obſerved of another col 
liderable veſſel of this bone near its middle (aj 
and therefore we ought to beware of tranſver 
inciſions on either fide of the os frontis. whid 
migh either open theſe veſſels or hurt the nerve 
while they are yet in part within the bone; fc 
when veſlels are thus wounded, it is difficult 
ſtop the hæmorrhagy, becauſe the adheſion « 
a part of the artery to the bone hinders ® 
| - coniractio 


(4) Ruyſch. Maſ. anat, theca D. repoſit, 4. No. 3» 
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ontraction, and conſequently ſtyptics can have 
tle effect; the ſides of the furrow keep off 
mpreſſing ſubſtances: from the artery; and 
ye would wiſh to ſhun cauteries or eſcharotics, 
zecauſe they make the bone. carious; and 
zerves, When thus hurt, ſometimes produce 
jolent - (ymptoms.—Bur, . ro return to- the. u- 


ſtead of a hole, a notch only is to be ſeen : 
ay, in ſome ſculls, ſcarce a veſtige even of 
is is left; in athers, both hole and notch. 
re obſervable, whe the nerve and artery run 
parately.. Frequently a hole is. found on one 
de, and a - notch on the other; at other 
mes we ſee two holes; or there is a com- 
non hole without, and two diſtinct entries in- 
rnally.. The reaſon of this variety of a hole, 
otch, depreſſion, or ſmoothneſs in the ſuper- 
Iliary ridge, is the . different length and ten- 
on of the - nerves and veſſels; the ſhorter - 
ey are, the more they are ſunk into the. bone 
it grows. Near the middle of the inſide of 
ch orbit, hard by, or in the tranſverſe ſu- 
e, there is. a ſmall hole for the paſlage of 
> naſal twig of the . firſt branch of the fifth 
ir. of nerves, and of a branch of. the oph- 
mic. artery. This hole is. ſometimes entire- 
formed in the os Frontis.z in other ſculls, the 
les of it are compoſed of this. laſt bone, and 
the os plamem. It. is. commonly known by 
e name of orbitarium internum, though ante- 
5 ſhould be added, becauſe of the next, which 
commonly omitted. —— This, which may be 
led orbitarium inter num. poſterius,. is ſuch an- 
der. as the former; only ſmaller, and about an 
G. 3 inch 


erciliary foramina, we muſt remark, that often, 
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inch deeper in the orbit: through it à ſmal 
branch of the ocular artery paſſes to the 

| noſe. —Beſides theſe ſix, there are a great num. 
ber of ſmall holes obſervable on the outer fur. 
face of this bone, particularly in the two pro. 
tuberances above the eye brows. Moſt of theſe 
penetrate no further than the ſiniſes, or than 
the diploe, if the ſinuſes are wanting; though 
fometimes I have ſeen this bone ſo perforate 
by a vaſt. number of theſe ſmall: holes, that, 
placed between the eye and. a clear light, it 
appeared like a ſieve, In the orbit of the ge 
nerality of ſkeletons, we may: obſerve one, twa, 
or more holes, which. allow a paſlage to a hog 
briſtle through the ſcull. The place, ſize, an 
number of theſe, are however uncertain: Th 
generally ſerve for. the tranſmiſſion. of . ſmal 
arteries or nerves. . 
The internal ſurface.of the os frentis is cot 
cave, except at the orbitar proceſſes, which : 
convex, to ſupport the anterior lobes of f 
brain. This ſurface is not ſo ſmooth as the e 
ternal; for the larger branches of the arteri 
of the dura: mater make ſome furrows in i 
fides and back parts. The ſinuoſities from it 
luxuriant.rifings of the brain, mentioned whe 
deſcribing the general ſtructure of, the , cranu 
are often very obſervable. on its upper . pai 
and its lower and fore parts are marked wi 
the contorſions of the anterior. lobes: of 
brain. Through the middle of this inter 
ſurface, where always in children, and for 
times in old people, the bone is divided, eil 
a ridge ſtands out, to which the upper el 
of the falx is faſtened, or a furrow n 
« N | a 


— 
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ich the upper ſide of the ſuperior. longitudi-. 
ſmus is lodged ; on both theſe accounts chi- 
gical authors. juſtly diſcharge. the applica- 
n of the trepan here.—The. reaſon of this 
Ference in ſculls, is alledged by. ſome au- 
vrs to be this, That in thin ſculls the ridge 
-ngthens the bones, and in thick ones there 
o occaſion for it. To this way of account - 
for this phænomenon, it may juſtly be ob- 
ed, that generally. very thick ſculls have a2 
ge ſpine here, and frequently thin ones have 
ly a furrow. Perhaps. this variety may be 
ing to the different times. of compleat of. 
cation of -thoſe parts in different ſubjeQs : 
rif the two ſides of this bone meet before 
y arrive. at their utmoſt extent of growth, 
y unite very firmly, and all their fibres en- 
wour to ſtretch. themſelves. out Where the 
ſt reſiſtance is, that is, between the hemi- 
eres of the brain. To ſupport this reaſon- 
„ we. may remark, that thoſe adults, whoſe 
ntal bone is divided by the ſagittal ſuture, 
er have a ridge ia this place. : 
mmediately at the root of this, ridge or 
row there is a ſmall. hole, which ſometimes 
rces through the firſt table, and, in other 
IIs, opens into the ſuperior ſinus of the eth-. 
id bone within the noſe... In it a little pro- 
of. the fal is . lodged, and a ſmall artery, 
| ſometimes'a vein, runs (4); and the ſupe - 
longitudinal ſinus begins here.— This hole, 
ever, is often not entirely proper to the o 
ntis; for in ſeveral ſculls, the lower part of 
s formed in the upper part of the baſe of the 
28 „ criſta 


) Morgagn. Adverſor, 6. animad, 31. 
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eriſſa galli, which is a proceſs of the eth 
bone (a). | 

The- os frontis is compoſed: of two table 
and an intermediate diploe, as the other bony 
of the cranium are, and, in a. middle degr 
of thickneſs between the os occipitzs and the yy 
rietal bones; is pretty equally denſe all throug 
except at the orbitar proceſſes, where, by t 
action of the eye on one ſide, and preſſure 
the lobes of the brain on the other, it is ma 
extremely thin and-diaphanous,. and the n 
ditullium is entirely obliterated. . Since in th 
place there is ſo weak: a defence for the bri 
the reaſon appears why fencers eſteem ap 
in the eye mortal (b). 

The diploe-is alſo exhauſted in that part 
bove the eye-brows, where the two tables ( 
the bone ſeparate, by. the external being pn 
truded outwards, to form two latge caviti 
called ſinus frontales. Theſe are divided by 
middle perpendicular bony partition —— Th 
capacities in the ſame. ſubject are ſeldom equi 
in ſome the rightꝭ in · others the left: is.largelt 
And in different bones their. ſize is as. inct 
ſtant; nay, I have examined ſome, where th 
were entirely wanting: which oftener happe 
in ſuch as have a flat fore-head, and whoſe 
gittal ſuture is continued down to the nol 
than in others (c). — In: ſome. ſculls, befides1 
large -perpeadicylar. ſeptum, there are .ſeyd 


To) Ingraff:*Comment..-in Galen. de oſſib.· cap. 1. © 
ment. 8 4 3 If ; | 
(0 Ruy ſch. Obſer v. anat. chir. obſerv. $4» — Diemen 
_ Anat. lib. 3. cap, 10,— Bonet. Sepulch. anat. lib. 4 

rv. 17. i 


(e) Fallop. Expoſit, de ofbus, cap. 23. 
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ay pillars, or ſhort partitions, found in each 
; in others theſe are wanting For the 
ſt part the ſeptum is entire; at other times 
s diſcontinued, and the two ſinuſes commu- 
te. When the ſeruſes are ſeen in ſuch ſculls 
have the frontal bone divided by the ſagittal 
re, the partition dividing theſe cavities is 
ently compoſed of two plates, which eaſily 
rate. Each ſinus commonly opens by a 
ndiſh ſmall hole, at the inner and lower part 
the internal angular proceſſes, into a ſinus 
med in the noſe, at the upper and back part 
he 0s unguis ; near to which there are alſo 
e other ſmall ſinuſes of this bone (a), the 
ater part of which open ſeparately nearer 
ſeptum narium, and often they terminate in 
lame common canal with the large ones. 
n a natural and ſound ſtate, theſe cavities 
of conſiderable advantage ; for the organ 
ſmelling being thus enlarged, the effluvia 
odorous bodies more difficultly eſcape it; 
their impreſſions being more numerous, are 
refore ſtronger, and affect the organ more. 
t odorous particles may be applied to the 
mbrane of the ſinuſes, is evident from the 
felt in this part of the forehead, when the 
ia of volatile ſpirits, or of ſtrong aroma- 
, are drawn up into the noſe by a quick 
ration, —— Theſe and the other ca- 
s which open into the noſe, increaſe the 
nd of our voice, and render it more melo- 
„ by ſerving as lo many vaults to reſound 
notes. Hence people labouring under a 
za, or ſtoppage of the noſe from any 
: ther 
} Cowper in Drake's Anthropolog book 3. chap. 10. 
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ther cauſe, when they are by the vulgar, thay 
falſely, ſaid to ſpeak through their noſe, hy 
ſuch a diſagreeable harſh voice. The liq 
ſeparated in the membrane of theſe finy 
drills down upon the membrane of the noſe 
keep it moiſt. : 

From the deſeription of theſe firuſes, i 
evident, how uſeleſs, nay, how pernicious 
muſt be, to apply a trepan on this part of 
ſcull ; for this inſtrument, inſtead of pier 
into the cavity of the cranium, would reach 
further than the ſinuſes ; or, if the inner: 
was perforated, any extravaſated blood t 
happened to be within the ſcull, would ng 
diſcharged outwardly, but would fall into 
ſamſes, there to ſtagnate, corrupt, and (ii 
late the ſenſible membranes ; from which 
there would be ſuch a conſtant flow of g 
mucus, as would retard, if not hinder a 
and would make the fore degenerate into 
incurable fiſluls. Beſides, as it would be 
moſt impoſſible in this caſe to prevent the 
paſſing through the noſe, from having c 
ſtant acceſs to the dura mater, or brain; 
a corruption would be brought on theſe p 
as would be attended with great. danger. | 
ther, in reſpiration, the air ruſhing viol 
into theſe cavities of the os frontis,. and 
ſing through the external orifice, whene 
was not. well covered and defended, would 
only prevent the cloſing up of the external 
rifice, but might otherwiſe bring on bad 
ſequences (a). The membrane linings 


1 
- 


(a) Paaw, de OM us, pars. 1. cap. 7,—Palfyne Ani 


chit. traité 4. clap, 15. Nouvelle 0 dlogie, partie * ch 
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>; is ſo ſenſible, that inflammations of it 
create violent torture (a) ; and worms, or 
r inſets crawling there, muſt give great 
aſineſs (b). 
e upper circular part of the os frontis, is 
ed to the ofa parietalia, from one temple 
he other, by the coronal ſuture. From the 
ination of the coronal ſuture to the ex- 
al angular proceſſes, this bone is connected 
he ſphenoid by the ſphencidal ſuture. Ar 
external canthi of the eyes, its angular pro- 
s are joined by the tranſverſe ſuture to the 
malarum, to which it adheres one third 
n the outſide of the orbits ; whence to the 
om of theſe cavities, and a little up on 
internal ſides, theſe orbitar proceſſes are 
nefted to the ſphenoidal bone by that ſame 
re—In ſome few feulls, however, a dif. 
inuation of theſe two bones appears at the 
r part of the long lit, near the bottom 
he orbit. — On the inſide of each orbit, 
orbitar proceſs is indented between the cri- 
part of the ethmoid bone, and the 0s 
and ungui . The tranſverſe future af- 
ards joins the frontal bone to the ſuperior 


. proceſſes of the of/a- maxillaria ſuperiora, 
. to the naſal bones. And, laſtly, its naſal 
nd 


els is connected to the naſal lamella of the 
neige boneeee 


UK = aut | The 
| Fernel. Bartholog. lib, 5. cap, . Seltzman Decnr, 


, 10, | "ET 

Fernel. Partholog, lib. 5. cap. 7.—— Bartholin. Epiſtol. 
«Cent. 2. epiſt. 34,—— Hiſt. de Lacad. des ſciences, 
e Ani K 1733. 6's a A 
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The frontal bone ſerves to defend and 
port the anterior lobes of the brain. It ft 
a conſiderable part of the cavities that con 
the globes of the eyes, helps to make uy 
ſeptum narium, organ of ſmelling, &c. f 
the deſcription of the ſeveral parts, the 
uſes of this bone are evident, 

In a ripe child, the frontal bone is di 
through the middle; the ſuperciliary hole 
not formed; often a ſmall round piece of: 
orbitar proceſs, behind the ſuperciliary ri 
is not ed, and there is no ſinus to be 
within its ſubſtance. : 

Each of the two OSSA PARIET ALI 
or bones ſerving as walls to the enceji 
is an irregular ſquare ; its upper and fore 
being longer than the one behind or be 
The inferior fide is a concave arch; the 
dle part receiving the upper round part d 
temporal bone.— The angle formed by thi 
per fide, and the fore one, is ſo extended, 
have the appearance of a proceſs. 

The external ſurface of each os pari 
convex. - Upon it, ſomewhat below the n 
' heighth of the bone, there is a tranſverſe 

ed ridge, of a whiter colour general) 
any other part of the bone; from whit 
bones that have ſtrong prints of mulck 
ſee a great many converging furrows, 
many radi: erawn from a circumferent 
wards a center. From this ridge of cad 
the temporal muſcle riſes ; and, by the 
of its fibres, occaſions the furrows jul 

| wy | mer 1 


® Kopugic, paria, ſyrcipitis, verticis, areualia, nen 
„Stations, rationis, bregmatis, madefaQtionis, 
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\entioned Below theſe, we obſerve, near 
ie ſemicircular edges, a great many riſings 
d depreſſions, which are joined to like ine. 
alities on the inſide of the temporal bone, 
form the ſquamous ſuture. The temporal 
pne may therefore ſerve here as a buttreſs, to 
event the lower ſide of the parictal from 
ting outwards when its upper part is preſſed 
ſtruck (a). : 
Near the upper ſides of theſe bones, towards 
e hind part, is a ſmall hole in each, through 
ich a vein paſſes from the teguments of the 
ad to the longitudinal fimus. Sometimes 1 
ve ſeen. a branch of the temporal artery 
ſs through this hole, to be diſtributed to the 
per part of the falx, and to the dura ma- 
at its ſides, where it had frequent anaſto.. 
ples with the branches of the arteries de- 
ed fiom the external carotids, which com- 
pnly have the name of the arteries of the 
a mater, and wiih the branches of the in- 
nal carotids which ſerve the falx.— In ſeve. 
ſculls, one of the aſſa parieſ alia has not this 
e; in others, there are two in one bone; 
| in ſome not one n either. Moſt frequent. 
his hole is through both tables; at other 
es the external table is only perforated.— 
e knowledge of the courſe of theſe veſſels, 
y be of uſe to ſurgeons, when they make 
inciſion near this -part of the head, leſt, 
he veſſels are raſhly cut near the hole, they 
pk within the ſubſtance of the bone, and 
auſe an ;obſtinate hæmorrhagy, which nei- 
ligatures nor medicines can ſtop. 

er 08 On 
) Hunauld in Mem, de I'acad+. des ſciences, 13% „ 
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On the inner concave ſurface of the pate 
tal bones, we ſee a great many deep furroyy, 
_ diſpoſed ſomewhat like the branches of trees: 

The furrows are largeſt and deepeſt at thy 
lower edge of each 9s parietale, eſpecially nen 
its anterior angle, where ſometimes a full c 
nal is formed. They afterwards divide inn 
ſmall furrows, in their progreſs upwards.— 
In ſome ſculls a large furrow begins at th 
hole near the upper edge, and divides into 
branches, which join with thoſe which com 
- upwards, ſhewing the communications of th 
upper and lower veſſels of the dura mater 
In theſe furrows we frequently ſee paſſages it 
to the diploe ; and ſometimes I have obſerve 
canals going off, which allowed a ſmall prob 
to paſs ſome. inches into the bony ſubſtane 
Some (a) tell us, that they have obſerved thek 
. canals piercing the bone towards the occiput. 
On the inſide of the upper edge of the of 
parietalia, there is a large ſinuoſity, frequen 
larger in the bone of one ſide than of the. 
ther, where the upper part of the falx is 
: ſtened, and the ſuperior longitudinal ſinus | 
lodged —Generally part of the lateral ſu 
makes a depreſſion near the angle, formed! 
the lower and poſterior ſides of theſe bone 
- and the pits made by the prominent parts « 
the brain are to be ſeen in no part of the (a 
more frequent, or more conſiderable, than 
the internal ſurface of the parietal bones, 

The of/a parietalia are amongſt the thinne 

bones of the cranizm ; but enjoy the geo 


1 
ile 


Cooper. Aratem, cxplic, of go, ub. bg. 5 · 4 
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rufture of two tables and diploe the com- 
lleteſt, and are the moſt equal and ſmooth. 

Theſe bones are joined at their fore - ſide to 
e os frontis by the coronal ſuture ; at their 
ong inferior angles, to the /phenord bone, by 
art of the ſuture of this name; at their low. 

r edge, to the ofſa temporum, by the ſqua- 
ous ſuture, and its poſterior additamentum; 
chind, to the os occipitis, or oſſa triquetra, by 
e lambdoid ſuture ; and above, to one ano» - 
her, by the ſagittal ſuture. 

They have no particular uſes beſides thoſe 
nentioned in the deſcription of their ſeveral 
arts, except what are included in the account - 
f the general ſtructure of the cranium, 

In a child born at the. full time, none of the 
les of this bone are completed; and there 
ever is a hole in the offified part- of. it near to 
e ſagittal ſuture. 

The large unoſſified ligamentous part of the 
ran'um obſervable between the parietal bones, 
nd the middle of the divided os frontis of 
ew. born children, called by the vulgar the 
pen of the. head, was. imagined by the anti- 
ats to ſerve for the evacuation of the ſuper- 
2us moiſture. of the brain; and therefore 
ey named it bregma , or the fountain; 
metimes adding the epiphet puſſatilis, or beat - 
g, on account of the pulſation of the brain 
elt through this flexible ligamento- cartilagi- 
ous ſubſtance. Hence very frequently the pa- 
etal bones are called o bregmatis. | 
The upper middle pat of the head of a 
ild, in a natural birth, being what preſents _ 
H 2 | itſelf .. 


* Palpitans vertex, foliglum, foliam, tciangulatris lacuna, ].. 
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itſelf firſt at the os uteri (a), an accouchey 
may reach the bregma with his finger, whe 
the os uteri is a little opened. If the breony 
is ſtretched, and the pulſation of the brain h 
felt through it, the child is certainly alive, 
But if it is ſhrivelled and flaccid, without an 
oblervable pulſation in it, there is ſome reaſy 
io ſuſpect the child to be very weak, or dead 
Thoſe who practiſe midwifery ſhould therefor: 
examine the ſtate of the bregma accurately. 
All the bregma is generally oſſified befor 
ſeven years of age. Several authors (6) ay, 
they have obſerved it unoſhticd in adults; an 
phyſicians, who order the application of meds 
eines at the meeting. of the coronal and fagit. 
tal ſutures, ſeem yet to think that a der 
tion of noxious humours from the encephal;ni 
more eaſily procured at this part than any 6 
ther of the ſcull; and that medicines have 
greater effect here, than elſewhere, in the in 
cernal diſorders of the head. 
O0SSA TEMPORUM *, ſo named, (y 
authors, from the hair's firſt becoming gry 
on the temples, and thus diſcovering people 
ages, are each of them equal and ſmooth + 
| bove, with a very thin ſemicircular edge; 
which, from the manner of its connection vill 
the neighbow.ing bones, is diſtinguiſhed by tit 
— nam 


2 


(a) Burton's Midw'fery, $ $1, -— Smellie's Midwifer 
book 1. chap. 1. s-. ; 
(5) Bartbolin. Anat. reform. lib, 4, cap. 6. —- Die men 
brock. Anat lib. 9. cap. 6. — Kerkring. Oft-ogen. cap. 2. 
| * Kepraxpay, xopoav, Ng, NTA, Ru, Xl No, 
temporalia, lapidoſa, mendoſa, dura, arcualia, tymparum, aron' 1 
lia, ſaxca, pat ictalia. | 


OF THE SKELETON 8g 


"me of os ſquam?ſum. Behind this, the up- 
r part of the temporal bone is thicker, and 
ore unequal, and is ſometimes deſcribed as a 
ſtint part, under the name of pars mammil. 
is (a) _—'Towards the baſe of the ſcull, the 
mporal bone appears very irregular and une- 
gal; and this part, inſtead of being broad, 
4 placed perpendicularly, as the others are, is 
ntracted into an oblong very. hard ſubſtance, 
tended horizontally. forwards and inwards, . 


or Wich in its progreſs becomes ſmaller, and is 
f mmonly called os: petroſum. 


Three external proceſſes of each temporal 
ne are generally deſcribed—The- firſt placed 
the lower and hind part of the bone, from 
reſemblance to a nipple, is called maſtoides, . 
mammillaris. It is not ſolid, but within is: 

apoled of cancelli, or ſmall cells, which 

e Nee a communication with the large cavity of 
> ear, the drum; and therefore ſounds, be 
> multiplied in this vaulted labyrinth, are in- 


feed, before they are applied to the imme 
gu e organ of hearing. Into the maſtoid pro- 
plays, the en maſloideus muſele is inſerted; 

hto its back part, where the ſurface is rough, 


tr achelumaſtpideus, and part of the .ſplenius - 
wn fixed. — About an inch farther forward, the 
ond proceſs begins to riſe out from the bone; 
nam having its origin continued obliquely. down- 
rds and forwards for ſome way, it becomes 
aller, and is ſtretched forwards to join with 
vs. male ; they together forming the bony 
ie mem, under which the temporal muſcle paſſes. 
H 3 Hence 


a) Albin de oſſib. $ 26. 
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Hence this proceſs has been named zygomaticy 
Its upper edge has che ſtrong aponeuroſis of th 
temporal muſcle fixed into it; and its long 
part gives riſe to a ſhare of the maſſeter. 
The fore-part- of the baſe of this. proceſs is x 
oblong tubercle, which in a recent ſubjel 
is covered. with a ſmooth... poliſhed carrtilag 
continued from that which lines the cavity in 
mediately behind this tuber cle. from tt 
under craggy part of the os temporum, 1 
third proceſs ſtands. out obliquely forward 
The ſhape of it is generally ſaid to reſemt 
the ancient ſiylus ſcriptorius ; and therefore | 
is called the ſcyloid proceſs f. Some authors 
however contend, that it ought to be nam 
(/cloid, from its being more like to a pi 
Several muſcles have their origin from 6 
proceſs, and borraw. one half of their na 
from it; as /tyla-gloſſus, ſtylo: hyoideus, || 
pharyngeus ; to it a ligament of the os % 
is ſometimes fixed; and another is exten 
from it to the inſide of the angle of the l 
er jaw. This proceſs is often even in ad 
not entirely oflifted, but is ligamentavs at. 
root, and ſometimes is compoſed. of two 
three diltin&t pieces. Round the root 0 
eſpecially at the fore · part, there is a rem 
able riſing of tbe os - petroſum, which | 
have eſteemed. a.procelis ; and, from the 


nia, jucalia, c'njugala, | 
+ Tpxipoudn, frroveuty, xx-rper,. os ealaminum, lig 
elavale, acuale, calcar capitis. ; 
(a) Galen, de uſu part, Eb, a. cap. 4 ——Fallcp, G 
anatom. 
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ance it makes with the /tyliform, have na- 
dit vaginalis. Others again have, under 
name of auditory proceſs, reckoned among 
external proceſſes that ſemicireular- ridge, 
ich, running between the root of the ma- 
and zygomatic proceſſes, forms the under- 
t of the external meatus. auditoriu g. 

he ſiauoſities or depreſſians on the exter- 
ſurface of each os temporum are theſe: 
A long Y at the inner and back part of 
root of the mammary proceſs, where the 
er lor head of the digaſiric mulcle has its o- 
a. — Immediately before the root of the 
omatic proceſs, a conſiderable hollow is left, . 
lodging the crotaphite muſcle, Between 
zygomatic, auditory, and vaginal. proceſſes, . 
age cavity is formed; through the middle 
nu which, from top to bottom, a fiſure 
oblervable, into which part of the liga- 
nt that ſecures the articulation of the lower 
with this bone is fixed. The fore part of 
cavity being lined with the ſame. car- 
ge which covers the tubercle before it, re- 
ves the candyle of the jaw; and in the back-= 
v0 Bt a (mall ſhare of the parotid. gland, and a 
| lular fatty ſubſtance, are lodged —Art the in- 
ewt of the root of the laid apophyſe, there is 
imble- like cavity, where the beginning of 
internal jugular vein, or end of the lateral 
5 is. ladged, —And. as the ſinuſes of the two 
s are frequently of unequal ſize ; ſo one of 
le cavities is. as often larger than the other (a). 
Round the external meatus auditorius, lever 
linuoſities are formed for receiving the car- 
op. 00 | tilages 

) Honauld: In Mem. de Vacad, des ſciences, 1730. - 
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tilages and ligaments of the ear, and for th; 
firm adheſion. 

The holes that commonly appear on 
outſide of each of theſe bones, and are prop 
to each of them, are five. The ſſiſt, ſitua 
between the zygomatic and maſtoid proceſ 
is the orifice of a large funnel-like can; 
which leads to the organ of hearing ; the 
fore is called meatus auditorius externus *, 
The ſecond gives paſſage to the portia dura 
the ſeventh pair of nerves, and from its ſituati 
between the maſtoid and ſcyloid proceſſes, 
called foramen ſtylo-mafloideum +. —Some xy 
before, and to the inſide of the //ploid proceſs 
the third hole; the canal from which runs f. 
upwards, then forwards, and receives into 
the internal carotid artery, and the beginci 
of the intercoſtal nerve; where this canal i 
bout to make the turn forwards, one, or fon 
times two very ſmall holes go off towards: 
cavity of the ear called fympanum e throy 
theſe Valſalva (a) affirms the proper artery 
arteries of that cavity are ſent.— On the an 
rior edge of this bone, near the former, a fu 
hole is obſervable, being the orifice of a ca 
which runs outwards and backwards, .in a ha 
zontal direction, till it terminates in the 
Fanum.. This, in the recent - ſubject, is cot 
nued forward and inward, from the parts whi 
mentioned juſt now as its orifice in the l 
leton, to the ſide of the noſtrils; being pt 
ly cartilaginous, and partly ligamentaus, 


WIe 


® Topog rug axodc, on Tav arcs, feneſtra'aurium. 
1 -Aquaeduttus Fallopii. 
(4) De aure humans, cap · 2.5 32, et tab, 7. fig. 1 
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Me canal is named, Tter a palato ad aurem, or 
ſachiun tube. On the external ſide of the 
y part of this canal, and a top of the chink 
he cavity that receives the condyle of the 
r jaw, is the courſe of the little nerve 
commonly. to be reflected from the lingual 
ch of the fifth pair, till it enters the tym- 
m, to run acroſs this cavity, and to have 
ame of chorda tympani.——— The fifth hole 
ry uncertain, appearing ſometimes behind 
naſtaid proceſs ; ſometimes it is common 
e temporal and occipital bones ; and in 
al ſeulls there is no ſuch hole. The 
f it, when found, is for the tranſmiſſion 
s i vein from the external teguments to the 
al ſinus Bat, in ſome ſubjects a branch 
e occipital artery paſſes throvgh this hole, 
ve the back part of the dura mater ; in 
s, I have ſeen two or three ſuch holes: 
hey are oftener wanting than found. And 
day, once for all, in general remark, That 
argeneſs, number, ſituation, and exiſt- 
of all ſuch holes, that for the moſt part 
only a paſſage for veins from without to 
eu ternal receptacles, are very uncertain, 

a he internal ſurface of the ofa temporum is 
al ; the upper circular edge of the ſqua- 
co part having numerous ſmall ridges and 
; ws for its conjunftion with the paiietal 
he Mg; and. the reſt of it is irregularly marked 
the convolutions of the middle part of the 
and with furrows made by the branches 
e arteries of the dura mater. 2 
dm the under part of this internal ſurface, 
er tranſverſe had craggy protuberance 
12. | runs 
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runs horizontally inwards and forwards, vi 
ſharp edge above, and two flat fides, one 
eing obliquely forwards and outwards, and 
other as much backwards and inwards. To. 
ridge between theſe two ſides, the large 
ral proceſs of the dura mater is fixed. 
Sometimes a ſmall bone, a- kin to the 
moid, is found between the ſmall end of 
Petrous proceſs and the ſphemid bone (a). 
Towards the back-part of the inſide of 
ot temporum, a large deep fofſ@ is conſpicu 
. where the lateral ſinus lies; and frequent) 
the top of the peirous ridge, a furrow my 
obſerved, where a ſmall ſinus is ſituated. 
The internal proper foramina of eat 
theſe bones are, 7 1 the: internal meaty 
ditorius in the poſterior plain fide of the 
trous ptoceſz.. i nis iwie ſoon divides into 
one of which is the beginning of the aqu 
of Fallopiys ;- the other ends in ſeveral 
ſmall canals (ö) that allow a paſſage to 
branches of the portio mollis of the (en 
pair of nerves, into the veſtibule. and cid 
Through it alſo an artery is ſent, to be 
buted to the organ of hearing. — The 
hole, which is on the anterior plain li 
the craggy proceſs, gives paſſage to a reli 
branch of the ſecond branch of the fifth j 
' nerves, which joins the portio dura of the 
ditory nerve, while it is in the aguedw 


— wm Co. ROO TY 


(s) Riolan. Comment. de oſſib. cap. 32. wi 
Fr de corps humain, trait, des i 

266, 

(5) Valfaly. De zure humana, cap. 3. $ 11, 

(e) Valſalv. De aurq cap. 3. $ 10. 
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Il branches of blood veſſels accompanyin 
nerves or - paſſing through ſmaller holes 
this one. The paſſage of the cutaneous 
into the lateral nus, or of a branch of 
occipital artery, is ſeen about the middle 
he large foſſa for that ſimus ; and the ori- 
of the canal of the carotid artery is evi- 
at the under part of the point of the pe- 
procels, 
ſides theſe proper holes of the temporal 
s which appear on their external and inter- 
urfaces, there are two others in each ſide 
are common to this bone and to the occi- 
and ſphenoi dal bones; which ſhall be men- 
d afterwards in the deſcription of theſe 
3 | ; 
he upper round part of the ſquamous bones 
in, but, equal; while the low petrous part 
ck and ſtrong, but irregular and unequal, 
the diſtinction of tables and diploe 
punded, with ſeveral cavities, proceſſes, 
dones Within its ſubſtance, which are parts 
e organ of hearing. 'T hat a clear idea 
be had of this beautiful, but intricate or- 
anatomiſts generally chuſe to demonſtrate 
s parts together. I think the method 
; and therefore, ſince it would be impro- 
d inſert a compleat treatiſe on the ear 
mall omit the deſcription of the parts 
ined within the os petroſum of the Kel - 


e temporal bones are joined above to the 
tal bones by the fquamous ſutures, and 
poſterior additamenta> Before, to the /phe- 
done by the ſuture of that name; * 8 
cheek- 
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cheek bones by the zygomatic ſutures : Behiy 
to the occipital bone, by the lambdoid (uy 
and its additamenta ; and they are articulzy 
with the lower jaw in the manner which þ 
be deſcribed when this bone is examined. 
The purpoſes which theſe two bones ſen 
are eaſily collected, from the general uſe of 
cranum, and from what has been ſaid in 
deſcription of their ſeveral parts. 
n an infant, a ſmall fiſſure is to be oj 
ved between the thin upper part, and the ly 
craggy part of each of theſe bones; ji 
points out the recent union of theſe parts, 
Neither maſtoid nor ſtyloid proceſſes are ya 
be ſeen.—Inſtead of a bony funnel-like ex 
nal meatus auditorius, there is only a {my 
bony ring, within which the membrane of! 
drum is faſtened. —— At the entry of the. 
ſtachian tube, the ſide of the tympanum is 
completed. A little more outward than 
internal auditory canal, there is a deep pit 
ver the upper part of whoſe orifice the inte 
ſemicircular canal of the ear is ſtretched; 
ſome way below this, the poſterior ſemicin 
lar canal alſo appears manifeſtly. 
OS OCCIPITIS *, fo called from its i 
tion, is convex on the outſide, and concave! 
ternally. Its figure is an irregular ſquare, 
rather rhomboid ; of which the angle abort 
generally a little rounded ; the two lateral 
gles are more finiſhed, but obtuſe ; and 
lower one is ſtretched forward in form d 
wedge, and thence is called by ſome the 


I 


zo baflare prorz, memoriæ, pixidis, fibroſum, x 
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m proceſs. —If one would, however, be very 
ice in obſerving the ſeveral turns which the 
ages of the 0s occipitis make, five or ſeven 
des and as many angles of this bone might 
deſcribed. 

The external ſurface is convex, -except at 
e cuneiform apophyſe, where it is flatted. At 
e baſe of this triangular proceſs, on each ſide 
f the great hole, but more advanced forwards 
an the middle of it, the large oblong protu. 
rances, named the condyles, appear, to ſer ve 
yr the articulation of this bone with the 
ſt vertebra of the neck. The ſmooth ſurface 
each of theſe comdyloid proceſſes is longeſt 
om behind forwards, where, -by their oblique 
vation, they come much nearer to each o- 
Jer than they are at their back part. Their 
ner ſides are lower than the external, by 
hich they are prevented from ſliding to either 
e out of the cavities of the firſt wertebra (a). 
) ſome ſubjects each of theſe plain ſmooth 
rfaces ſeems to be divided by a ſmall. riſing 
its middle; and the lower edge of each 
ndyle, next the great foramen, is diſconti- 
jed about the middle, by an interveenipg 
tch: Whence ſome (5) alledge, that each of 
ele apophyſes is made up of two protuberan- 
s—Round their root a ſmall depreſſion and 
ongy roughneſs is obſervable, where the li. 
ments for ſurrounding and ſecuring their ar- 
ulations adhere.—— Though the motion of the 
ad is performed on the condyles, yet the 
nter of gravity of that globe dues not fall 
between 


(a) Galen. de uſu part lib. 12. cap. 9. 
) Diemerbroeck, Anat. lib. 9. cap. 6, 
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between them, but is a good way further f 
ward; from which mechaniſm it is evide 
that the muſcles which pull the head bx 
muſt be in a conſtant ſtate of contract 
which is ſtronger than the natural contrach 
of the proper flexors, elſe the head would 
Ways fall forwards, as it does when a man is 
{leep, or labours under a palſy, as well as in 
fants, where the weight of the head far g 
ceeds the proportional ſtrength of theſe my 
cles. This ſeeming diſadvantageous fituati 
of the condyles is however of good uſe to 
by allowing ſufficient fpace for the cavities 
the mouth and fauces, and for lodging a f 
cient number of muſcles, which commonly ſe 
for other uſes ; but may at pleaſure be din 
ed to act on the head, and then have an 
vantageous lever to act with, ſo as to be 4 
to ſuſtain a conſiderable weight appended, 
other force applied, to pull the head back. 
Somewhat more externally than the condi 
there is a ſmall riſing and ſemilunated hob 
in each ſide, which make part of the he 
common to the occipital and peirous bones. 
mediately behind this, on each ſide, a ſcabit 
ridge is extended from the middle of the a 
dyle, towards the root of the maſtoid prot 
Into this ridge the muſculus lateralis, comma 
ly aſcribed to Fallopius, is inſerted.— About 
middle of the external convex ſurface, a id 
arch runs croſs the bone; from the upper 
ral parts of which the occipital mulcles 
_ their riſe; to its middle the trapezii are 
tached; and half way between this and 


| great hole, a leſſer arch is +" 
h 4 
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lows between the middle of theſe arches 
» complexi are inſerted; and in the depreſſi- 
s more external and further forward than 
ſe, the Hplenii are inſerted.— Between the 
ddle of the lefler arch and the great hole, 
little hollow marks of the recti minores ap- 
ar; and on each fide of theſe the fleſhly in- 
tions of the obligui ſuperiores and recti majo- 
make depreſſions.— Through the middle of 
> two arches. a ſmall ſharp pine is placed, 
ich ſerves as fome ſort of partition between 
» muſcles of different ſides, or rather is ow- 
to the action of the muſeles depreſſing the 
ne on each ſide of it, while this part is free 
om their compreſſion. —Theſe prints of the 
ſcles on this bone are very ſtrong and plain 
ſome ſubje&s, but are not ſo diſtin in o- 
rs —All round the great foramen the edges 
unequal, for the firmer adheſion. of the 

bng circular ligament which goes thence to 
ficſt vertebra.—One end of each lateral or 
derator ligament of the head, is fixed to a 
gh ſurface at the fore-part of each condyle, 
I the perpendicular one is connected to a rough 
t of the edge of the great hole between the 
o condyles.—Immediately before the con. 
les, two little depreſſions are made in the ex- 
nal ſurface of the cuneiform proceſs, for the 
rtion of the recti anteriores minores muſcles, 
ch are unjuſtly aſcribed to Cowper : and ſtill. 
her forward, near the /phenoid. bone, arc 
o other ſuch depreſſions, for the reception 
the recti anteriores majores.— When we con. 
r the ſize of the prints of muſcles on the 
| E4--:----------o6clptal 
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_ occipital bone, before and behind its condyles, 


falling forward in an ereck poſture, butthat they 
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and at the ſame time, compare their diſtance, 
from theſe centers of motion of the head, we 
muſt ſee how much ſtronger the muſcles ar 
which pull the head backwards, than thoſe are 
which bend it forward; and how much greate 
force the former acquire by the long lev 
they act with, than the latter which are inſen. 
ed ſo near the condyles. This great force in 
the extenfor muſcles is altogether neceſſary, 
that they might not only keep the head fron 


might ſupport it when we bow forward in th: 
molt neceſſary offices of ſocial life, when the 
weight of the head comes to act at right ang 
on the vertebra of the neck, and obtains 4 
long lever to act with. 
On the inner ſurface of the ot occrpitis v 
ſee two ridges; one ſtanding perpendicula 
the other running horizontally acroſs the ful 
The upper part of the perpendicular limb d 
the croſs, to which the falx is fixed, is holloy 
ed in the middle, or often on one fide, for tt 
reception. of the ſuperior longitudinal ſimu 
and the lower part of it has the ſmall or thin 
proceſs of the dura mater faſtened to it, and! 
ſometimes hollowed by the occipital ſinus. Ead 
{ide of the horizontal limb is made hollow by 
the lateral ſinuſes incloſed in the tranſver 
proceſs of the dura mater; the foſſa: in tht 
right fide being generally a continuation of tht 
one made by the longitudinal finus. in the pet 
pendicular limb, and therefore is larger that 
the left one (a). — Round the middle of ti 
| cr0 


(a) Morgagn, Adverſ, anat. 6. animad, 1 
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oſs there are four large depreſſions ſepara- 
d by its limbs; the two upper ones being 
rmed by the back-part of the brain, and the' 
o lower. ones by the cerebellum. ——Farther 
ward than the laft mentioned depreſſions, is“ 
e lower part of the foſſa for the lateral ſinus 
each ſide. The inner ſurface of the cu- 
iform apophyſe is made concave for the re- 
btion of the medulla oblongata, and of the 
ar artery. A furrow is made on each ſide, 
ar the edges of this proceſs, by a ſinus of 
dura mater, which empties itſelf into the- 
eral ſinus: (b). 
The holes of this bone are commonly five 
oper, and two common to it and te the em- 
bones. — The firſt of the proper holes, 
led foramen magnum from its ſize, is im- 
diately behind the wedge- like proceſs, and 
ows a paſſage to the medulla oblongata, ner - 
acceſſorii, to the vertebral arteries, and ſome- 
zes to the * vertebral: veins.— At: each 
of this great hole, near its fore-part, and 
iediately. above the condyles, we always 
| a hole, ſcmetimes two, which ſoon unite. 
in into one that opens externally ; thro? theſe 
ninth pair of nerves go out of the ſcull.— 
e fourth and fifth holes pierce. from behind 
condyle of each ſide. into the fofſ2- of the 
ral ſinuſes ; they. ſerve for the paſſage of 
cervical veins to theſe ſinuſes, Often one 
theſe holes is wanting, ſometimes both, 
en the veins paſs thro? the great foramen. — 
des theſe five, we frequently meet with o- 
r holes near the edges of this bone, for the 
I-92; - tranſmiſſion. 
p) Albin, de oſſib. & 65. . | 
Rachitidis, Medulæ ſpinalis, 
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tranſmiſſion of veins; but their number ay 
diameter are very uncertain, The two co 
mon foramina are the large irregular hol 
one in each ſide, between the ſides of the 
neiferm proceſs, and the edges of the perry 
bones. In a recent ſubje&, a ſtrong membray 
runs croſs from one ſide to the other of ex 
of theſe holes; in ſome heads I have ſeen th 
membrane oflified, or a bony partition dividu 
each hole; and, in the greater number of 
dult ſculls, there is a ſmall ſharp-pointed pr 
ceſs ftands out from the os petroſum, and 
more obtuſe riſing in the occipital bone, | 
tween which the partition is ſtretched. Behi 
this partition, where the Jargeft ſpace is | 
the lateral ſinus has its paſſage; and before 
the eighth pair of nerves and acceſſorius 
their exit cut of the ſcull; and ſome auth 
ſay, an artery paſſes through this hole, to 
ſtowed on the dura mater. 

The occipital bone is among the thickeſt 
the cranium, though unequally fo; for i 
ſtronger above, where it has no other defe 
than the common teguments, than it is bel 
where being preſſed by the lobes of the 
and cerebellum on one fide, and by the ad 
of the muſcles on the other, it is ſo very ti 
as to be diaphanous in many ſculls : But tl 
theſe muicles ward off injuries, and the rid 
and ſpines, which are frequent here, make 
- ſufficiently ſtrong to refit ordinary ford 
The tables and diplae are tolerably diſtind 
this bone, except where it is fo thin as to! 
come diaphanous. 
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The occipital bone is joined above to the /. 
urietalia and triquetra when preſent, by the 
þdoid ſuture ; laterally to the tempo- 
bones, by the additamenta of the lambdoid 
re; below to the ſphenoi bone, by the 
of its cuneiform proceſs, in the ſame way 
epiphyſes and their bones are joined : For 
children a ligamentous cartilage is inter- 
d between the occipital and ſphenoid bones, 
ch gradually turns thinner, as each of the 
es advances, till their fibres at laſt run in- 
ach other; and, about ſixteen or eighteen 
s of age, the union of theſe two bones 
omes ſo intimate, that a ſeparation cannot 
ade without violence. The os 6ccipitis 
dined by a double articulation to the firſt 
tebra of the neck, each condyle being re- 
ed into a ſuperior oblique procels of that 
jebra. What motion is allowed here, we 
| conſider afterwards, where the vertebrae 
deſcribed. 

he uſes of this bone appear from the pre- 
ling deſcription, and. therefore need not be 
ated; 

ln infant born at the full time, has this 
e divided, by unoſſified cartilages, into four 
8. The firſt of theſe is larger than the 
r three, is of a triangular ſhape, and con- 
tes all the part of the bone above the 
at foramen. Generally fiſſures appear in 
upper part and ſides of this triangular bone, 
en all the cartilage is ſeparated by macera- 
|; and ſometimes little diſtin&t bones are 
towards the edges of it. —The ſecond and 
d picces of this bone are exactly alike, and 
wg ſituated 
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ſituated on each ſide of the great frag 
from which very near the whole condyles 2 
produced; and they are extended for wards 3 
moſt to the fore · part of the hole for the nin 
pair of nerves.— The fourth piece is the q 
neiform proceſs, which forms a ſmall ſhare 
the great hole, and of theſe for the ninth yi 
of nerves, and of the condyles : betyixt 
and the ſphenoid bone, a cartilage is interpoſe, 

Of the eight bones which belong to the q 
nium, there are only. two which are not yet d 
ſcribed, viz. the ethmoid-and ſphenoid. The 
we already mentioned, in complaiſance to t 
generality of writers on this ſubject, as bout 
common to the cranium.and face, becauſe i 
enter into the compoſition of. both: but t 
ſame reaſon. might equally be uſed for alli 
the frontal bone a common one too. I f 
however, paſs any idle. diſpute about the pn 
priety of ranging them, and proceed to 
mine the ſtructure of the bones themſelves. 

OS ETHMOID ESV, or the ſiere ll 
bone, has got its name from the great nu 
ber of ſmall holes with which that part cf 
firſt taken notice of is pierced. When | 
bone is entire, the figure of it is not eaſi) 
ſcribed ; but, by a. detail of its ſeveral pat 
ſome idea may be. afforded of. the whole; 1 
therefore I ſhall diſtinguiſh it into the cri 
form lamella with its proceſs, . the naſal. lun 
la, cellulz,. and ofſa_ſpongioſa. 

The. thin horizontal lamella, is all (ex 
its back part) pierced obliquely by a great nul 
ber of ſmall holes, through which the ik 

he" 5 Ss. mel 

2 Cribriforme, oxroYyou?d der ſpongiforme, eriſtatum. err 
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ts of the olfactory nerves paſs. In a recent 
ect. theſe holes are fo cloſely lined by the 
a mater, that they are much leſs conſpicu- 
than in the ſZeleton. From the middle 
the internal ſide of this plate, a thick pro- 
riſes upwards, and, being higheſt at the 
part, gradually becomes lower, as it is. 
nded backwards. From ſome reſemblance. 
ch this proceſs was imagined to have to a 
's comb, it has been called cri gall; ®,. 
> falx is connected to its ridge, and to the 
erforated part of the cribriform plate.— 
en the criſta is broke, its baſe is ſometimes. 
dd to be hollow, with its cavity opening in- 
he noſe {a)——Immediately before the 
eſt part of this. proceſs,. is the blind hole 
he frontal bone, which as was formerly 
xrked, is often in a good meaſure formed 
notch in the fore-part of the root of the 
a, 
om the middle of the outer ſurface of the 
Ferm lamella, a thin ſolid plate is extend» 
ownwards and forwards, having the ſame 
mon baſe with the criſa galli, Generally it 
dt exactly perpendicular, but is inclined to 
fide or other, and therefore divides the ca- 
of the noſe unequally. Its inclination to. 
ſide, and flexure in the middle, is ſome- 
s {o great, that it fills vp a large ſhare of 
of the noſtrils, and has been miſtook for 
pus there. —It is thin at its riſe, and ra- 
lull thinner in its middle; yet afterwards,. 
rds its lower edge, it becomes thicker, 
| that. 


erruca pracdura, ſeptum oſſis ſpongioſi. 
2) Laltyn, ZTat. (bir. tr 4. a. 4%. 
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that its conjunction with the bones and mid 
cartilage of the noſe might be firmer. 

At a little diſtance from each fide of 5 
external proceſs, a cellular and ſpongy by 
ſubſtance depends from the c1ibriform plu 
The number and figure of the cells in this | 
regular proceſs of each fide, are very un 
tain, and not to be repreſented in words; 
ly the cells open into each other, and into | 
cavity of the nofe : The uppermoſt, which 
below the aperture of the frontal ſinuſes, 
formed like funnels.—— The outer ſurface 
theſe cells is ſmooth and plain, where this h 
aſſiſts in compoſing the orbit; at which plu 
on each ſide, it has got the name of ov 
num; on the upper edge of which, a ſa 
notch or two may ſometimes be obſem 
which go to the formation of the internal 
bitar holes; as was remarked in the deſcripi 
of the frontal bone. 

Below the cells of each ſide, a thin plate 
extended inwards, and then bending down 
becomes thick and of a ſpongy texture.— 
This ſpongy part is triangular, with a ſuch 
upper edge placed horizantally, an anterior! 
flanting from above, downwards and for 
and with a pendulous convex one below.— 
upper and lower edges terminate in a | 


point behind. —The fide of this pendulous pp 
g 5 next to the ſeptum narium is cou 
and its external fide is concave, ——— Theſe ee 


proceſſes of the ethmoid bone have got 
name of oſſa ſpongioſa, or turbinata ſuper 
from their ſubſtance, figure, and ſituation. 
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the prominences, cavities and meanders 
his ethmoid bone, are covered with a con- 
ation of the membrane of the noſtrils, in 
cent ſubjet.——Its horizontal cribriform 
e is lodged between the orbitar proceſſes of 
frontal bone, to which it is joined by the 
did ſuture, except at the back-part where 
connected with the cuneiform bone, by a 
re common to both theſe bones, though 
generally eſteemed part of the ſphendi. 
Where the ofa plana are contiguous 
the frontal bone within the orbit, their 
junction is reckoned part of the tranſverſe 
e. Farther forward than the of/a plana, 
cells are covered by the offa unguis, which 
not only contiguous to theſe cells, but can- 
be ſeparated from them, without breaking 
bony ſubſtance ; and therefore, in juſtice, 
e bones ought to be demonſtrated as part 
he ethmoid bone. —— Below the of/a unguts 
plana, theſe cells and of/ſa ſpongio/a are o- 
opped by the maxillary bones ——The cel- 
part of each palate bone is, contiguous 
ich os planum and cells backwards. — The 
er edge of the naſal perpendicular plate is 
ived into the furrow of the vomer. Its 
jor edge is joined to the fore- part of 
roceſſus azygos of the ſphenoid bone. | 
pper edge joins the naſal proceſs of the 
al and naſal bones, and its anterior one is 
ected to the middle cartilage of the noſe. 
rom all which, the uſes of this bone are e- 
nt, viz, to ſuſtain the anterior lobes of the 
to give paſſage to the olfactory nerves, 
attachment to the falx; to enlarge the 
or gan 
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. organ of ſmelling, by allowing the mem 
of the noſe a great extent; to ſtraiten the 
ſage of the air through the noſe, by len 
only a narrow winding canal, on the (en 
membranous fides of which the ſubſtances q 
veyed along with the air muſt ſtrike; to f 

=. part of the orbit of the eyes and ſeptun 

rium; while all its parts are ſo light as ng 
be in hazard of ſeparating by their wei 
and they are ſo thin, as to form a large fu 
without occupying much ſpace. I his by 
ſubſtance, however, is ſufficiently prote 
from external injuries by the firm bones vl 
cover It. | 
If this bone is ſeized on by any cont 
| | matter, we may eaſily conceive what del 
| tion may enſue. Hence it is, that an or, 

difficult to cure; and that, in violent /c 

or in the lues venerea, the fabric of the 

the eyes, and life itſelf are in danger 
ſituation of the naſal plate may ſhew us, 
dangerous a fracture of the bones of the 
may be, when made by a force applied tol 
middle fore part, of a perſon in whom this 

( ſal plate is perpendicular. | 

The ethmoid bone of ripe children is 

| ded into two, by a perpendicular cartilage, wi 

when oflified, is the criſta galli, and 
1 but its other parts are oſſified and « 
plette. 
OS SPHENOTIDES *, or wedg 
bone, ſo called becauſe of it ſituation it 


1h 


* Cuneiforme, ve,, multiforme, paxillum, 
Palati, colatorij, ca villa, — 
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idle of the bones of the cranium and face, 
s of ſuch an irregular, figure, that I know not 
ny thing to which it may be likened, unleſs, 
erhaps, it bear ſome faint refemblance to a 
at with its wings extended, . 
When we view the external furface of the 
ſphenoides, two or three remarkable pro- 
ſſes from each fide of it may be obſerved, 
hich are all of them again ſubdivided.— The 
oſt pair is the two large lateral proceſſes or 
ings ; the upper part of each of which is 
led the femporal proceſs, becauſe they join 
ith the temporal bones in forming the 
mples, and the ſeat for ſome ſhare of the 
otaphite muſcles. That part of the wings 
ich jutts out towards the inſide, ſomewhat 
er than the temporal apophy/es, and is ſmooth 
d hallowed, where it makes up part of the 
bit, is thence named orbitar proceſſes. Be- 
d the edge, ſeparating theſe two proceſles, 
ere is often a ſmall groove, made by a branch 
the ſuperior maxillary nerve, in its paſſage 
the temporal muſcle. The loweſt and back 
rt of each wing, which runs out ſharp to 
et the o petroſa, has been ſtyled the i- 
5 procels : From near the point of which a 
rp pointed proceſs is frequently produced 
vnwards, which ſome call /tyl;form, that af. 
ds origin to the ptery-ſtaphylinus exter- 
muſcle. - From this ſtyloid proceſs a very 
all groove is extended along the edge of 
bone to the hollow at the root of the in- 
val plate of the following proceſſes, which 
| K forme 
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forms part of the Euſtachian tube (a).— The 
ſecond pair of external proceſſes of the : cini. 
form bone is the two which ſtand ont 4, 
moſt perpendicular to the baſe of the ſeul 
Fach of. them has two plates, and a midd 
»Foſſa facing backwards, and ſhould, to carry a 
our compariſon, be likened to the bat's leg 
but are commonly ſaid to reſemble the wing 
of that creature; and therefore are name 
pterygoid or aliform * proceſſes: The extern 
plates are broadeſt, and the internal are longel 
has each. ſide of the external. plates the jt 
.rygoid muſcles take their riſe. At the root 
each internal plate, a ſma}l hollow may be 

marked, where the muſculus ptery-/taphylinun 
.ternus, or . circumflexus palati riles, and ſom 
ſhare of the cartilaginous-end of the Euſtach 
an tube reſts; and, at the lower end of th 
ſame plate, is a hook. like riſing or proce 
round which the 'tendon of the laſt name 
muſcle plays, as on a pulley, From the eq 
of the external plates ſome ſmall ſharp ſpile 
-ſtand out; but their number and bulk are 
certain. To theſe another pair may be ad 
ed, to wit, the little triangular thin proct! 
- which comes from each ſide of the body of i 
ſphenoid. bone, where the pterygoid proceſſes 
riſing from it, and are extended over the low 
part of the aperture of the ,ſanus as fat 
10 join the .cthmoid bone, while their 3 


' (s) Winſlow, Expo ſuion anatomique du corps hymain,tt 
elles 1 233. 
7 5 ay 65. 
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angs down into the nares (a). — Beſides theſe 
airs of proceſſes, there is a ſharp ridge which 
ands out from the middle of its baſe : Becauſe * 
wants a fellow, it may be called proceſſus 
xyz05. The lower part of this proceſs, where 
is received into the vomer, is thick, and often 
ot quite perpendicular, but inclining more to 
e fide than the other. The fore-part of 
is proceſs. where it joins the naſal plate of 
je os ethmoides, is thin and ſtreight. Theſe 
vo parts have been deſeribed as two diſtin&t - 
oceſſes by ſome... 
The depreſſions, -ſinuoſities, and ſoſſæ, on 
e external ſurface of this /phenoid bone, may 
reckoned up to a great number, viz. two 
the temporal apophyſes where the crotaphite 
(cles lodge, —T wo on the orbitar procelles, 
make way for the globes of the eyes. —— 
wo between the temporal and ſpinous proceſles, 
receiving the temporal bones.—— Two be- 
cen the plates of the pterygoid proceſſes, where | 
e muſculi-pterygoidei interni and ptery ſtaphy- 
i. imterni are placed. ——— Two between 
e pterygoid and vrbitar proceſles, for forming 
holes common to this and to the cheek and 
axillary bones. Two on the lower ends of 
> al firm proceſſes, which the palute bones 
ter into. Two at the roots of the tem- 
al and pterygoid proceſſes, where the largeſt 
are of the external pterygoid muſcles have 
IF riſe, — Two at the ſides of the pro- 
ſus azygos, for forming part of the noſe, &c. 
What 1 deſcribed under the name of fempo- 
$-- WS | _— 
(b) Albin. Tab. off. 5. fig. 2. 6. A 4.— Bertin. Mem. de 
al, dey ſciences x 744. —Suc, planche viii. fig 2. 3: 4. 5. 6. 
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ral and ſpinous proceſſes on the out ſide of the 
ſgull, are likewiſe ſeen on its inſide, where they 
are concave, for receiving part of the brain; 
and commonly three apophy/es on the inter 
ſurface of the ſphenvid bone are only mention. 
d. Tuo riſing broad from the fore. part d 
its body, become ſmaller as they are extend. 
ed obliquely backwards. — The third ſtanding 
on. a_ long. tranſverſe bale, near the back. pu 
of the hody of this bone, riſes nearly erett, au 
of an equal breadth, terminating often in!: 
little knob on each (ide. The three are calle 
linotd, from ſome ' reſemblance which thy 
were thought to have to the ſupporters of i 
hed. Sometimes one or both the anterior ch 
id proceſſes are joined to the ſides of the 
ſterior one, or the body of the bone itſelf. — 
From the roots of the anterior clinoid procell 
the bone is extended on each ſide outward 
and forwards, till it ends in a ſharp point 
which may have the name of the tran/ver 
pins proceſſes — Between, but a little fa: 
ther back. than the two anterior clinoid pro 
geſſes, we fee a protuberance conlideraby 
{1naller than the poſterior clinsid procels, b 
of its ſhape.—Another proceſs from betvee 
ihe tranſverſe proceſſes, often forces itſelf fat 
wards into the os ethmoides. | 

Within the ſcull, there are two ſinuoſitie 
in the internal part of each wing of the „fe 
noid bone, for receiving the middle part of tit 
brain. One between the tranſverſe ſpino 
proceſſes, for lodging the part of the bia 
where the crura medulle oblongate are. la 
mediately. before the third or. middle clin 

| oo . proce 
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roceſs, a ſingle pit generally may be remark- 
d, from which a e goes out on each ſide 
> the holes through which the optic nerves- 
aſs. The pit is formed by the conjoined op- 
c nerves ; and in the / theſe nerves are 
aged, as they run divided within the ſcull. — 
tween that third protuberance and the poſte- 
or clinoid proceſs, the larger pit for the glan- 
la pituitaria may be remarked. This cavity, - 
cauſe of its reſemblance to a Turkiſh ſaddle, 
always deſcribed under the name of e 
cica, or eph ppium. On the ſides of the 
lterior clinsid proceſs a foſſa. may be remark- 
|, that ſtretches upwards, then is continued 
rwards along the ſides of the ſella Turcica, . 
ar to the anterior clno:d - proceſſes, where a 
t on each ſide is made. Theſe u point 
It the courſe of the two internal carotid ar- 
ies, after they have entered the ſcull. —Be-- 
es all theſe, ſeveral other foſ/# may be ob- 
ved, leading to the ſeveral holes, and im- 
Inted by the nerves and blood - veſſels. 
The holes on each fide of the os /phenoides - 
(ix proper, and three common. The- 
is the round one immediately below the an- 
lor clizoid | proceſſes, for the paſſage of ihe 
tic nerve, and of the branch of the inter- 
carotid artery that is ſent to the eye. 
e ſecond is the foramen lacerum, or large 
between; thertranſverie ſpinous and orbitar 
dceſſes : The. interior end of which ſlit is 
ge; and, as it is extended outwards, it be- 
mes narrower. The outer end of it is form- 
in the os frontis ; and therefore this might 
. reckoned. among the common foramina, 
K 3 Through. 
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Through it the third, fourth, the firſt branch gf 
the fifth, and the greater ſhare of the (ix 
pair of nerves, and an artery from the inter. 
nal carotid, go iato.the orbit. Sometime | 
{mall branch of the external carotid enters nex 
its end, to be diſtributed to the dura mater (i 
and a vein, ſome call it the venous duct, 9 
Nucl s aqueduct, returns through it to the 
vernous ſinus, The third hole, ſituated 
little below the one juſt now deſcribed, is cally 
rotundum, from its ſhape. It allows paſſy 
to the ſeeond branch of the fifth pair of nene 
or ſuperior maxillary nerve, into the botta 
of the orbit. The fourth is the foramen} 
vale, about half an inch behind the round hd 
Through it the third branch of the fafth pair, 
inferior maxillary nerve, goes out; and ſon 
times a vein from the dura mater paſſes q 
here (b),— Very near the point of the ſpina 
proceſs is the th hole of this bone: | 
{mall and round, for a paſſage to the lay 
artery of the. dura mater, which often is 4 
* companied with a vein.. The ſixth prop 
hole (c) cannot be well ſeen, till the cuneifa 
bone is ſeparated from all the other bones 
the cranium.; for one end of. it is hid. by an 
protuberance of the internal plate of the pte1 
god proceſs, and hy the point of the fra 


petri 


(a) Winſlow, Expoſition anatomique du corps humain,t 
des arteries, & Gol et de la tte. $ 26. 55 

(b) Ingrafſ,, Commentar. in Galen. de offib, lib. 1. 6 
ment · 8 | 92 

(e) Veſal. Anat: lib. 1. cap. 12. Euſtach. tab, 
Ho 13. &.16,— Vidus Vidius, Avrat, lib. 2. cap. 2, Of 
tab. 3. & tab, 5 fig. 8. 9. 10. lit. O. 
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;ſus of the temporal bone. Its canal is ex- 
ded above the inner plate of the pterygoid 
ceſs ; and where it opens into the cavity of 
noſe, it is concealed: by the thin laminous 
t of the palate bone. Through it a. conſide- 
le branch of the ſecond branch of the fifth 
r of nerves is reflected. Often in the 
dle of the ſella Turcica a ſmall hole or two, 
ce as far as the cellular ſubſtance of the 
xe; and ſometimes at the ſides of this ſella, 
or more ſmall holes penetrate into the 
noidal ſinuſes. Theſe obſervations afford- 
ſome anatomiſts (a) an argument of weight 
heir days in defence. of Galen (b), who al- 
ed the deſcent of: the. pituita that way into 
ſinuſes belows 
The firſt of the common holes is that unequal 
re at the ſide of the ſella Turcica, between 
extreme point of the os petreſum and the 
0ws-praceſs of the cuneiform bone. This 
only agpears after the bones are boiled; 
ia a recent. ſubject its back - part is covered 
a thin bony plate that lies over the internal 
tid. artery, and further forward it is filled 
a cartilaginous ligament, under which the 
ilaginous part of the Euftachian tube is 
ed: It was by this paſſage that the ancients: 
ved the ſlimy matter was conveyed from 
eumunCtory of the brain, the glandula pi- 
ria, to the fauces. The /econd common 
is the large diſcontinuation of the exter- 
ſide of the orbit, left between the orbitar 
| proceſſes 
Jac, Sylv, Calumniz. ſecunda amolitio, —Laurens. Hilſe 


lib. 2. queſt. 11. 


Galen. De uſu part. lib. 9. cap 2. 
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proceſſes of the cuneiform bone, the os my 
illare, male, and palati. In this large hole g 
fat for lubricating the globe of the eye x 
temporal muſcle is lodged,- and branches of 
ſuperior maxillary nerve, with ſmall artery 
from the, carotid and veins paſs. —— The th 
hole is formed between the baſe of this by 
and the root of the orbitar proceſs of the 
late · bone of each ſide. Through this a brand 
of the external carotid artery, and of the { 
cond branch of the fifth pair of nerves, 
allowed a paſſage to the noſtrils, and a ret 
ing vein accompanies them. Sometimes, h 
ever, this hole is proper to the palate bone, 
ing entirely formed out of its ſubſtance, 
Under the ſella Turcica, and ſome way | 
ther forward, but within the ſubſtance of 1 
ſphensid bone, are two ſinuſes, ſeparated by 
bony plate. Fach of them is lined wh 
membrane, and opens into the upper and ba 
part of each noſtril by a round hole, wi 
is at thei, upper fore part. This hole is 
formed only by the os ſphenoides, which! 
an aperture near as large as any tran 
ſection of the ſpms, but allo by tbe } 
bones which ate applied. to the fore patt 
theſe ſinſes, and cloſe them up, that hole 
ly excepted, which was already mention 
Frequently the two ſwſes are of unequal 
menlions, and ſometimes there is only 
large cavity, with an opening into one! 
ſtil. Theie cavities are likewiſe ſaid (4 
be extended i>metimes as far back as the gl 
foramen of the occipital bone. In other 


() Albin de ab, 5 39. 
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they are not to be found, when the bone 
mpoſed of large cells (a). Some (5) men- 
a cavity within the partition of the ſmuſes 3 
t is (mall, — The ſph-noidal fmuſes ſerve the 
uſes as the frontal do. 

\; this bone is extremely ragged ard une- 
ſo its ſubſtance is of very different thick- 
being in ſome places diaphanous ; in o- 
it is of a middle thickneſs, and its mid- 
ack part furpaſfes the greateſt ſhare of the 
um in thickneſs. N 

e os ſphendoides is joined, by its wings, 
e parietal bones above, to the os frontis 
ſa malarum before, to the temporal bones 
dd; By the fore part of its body and 
us proceſſes, to the frontal and ethmoid 


f i s; by its back part, bebind the two ſinus 
by o the occipital, where it looks like a bone 
2 the epipby/es taken off, and, as was for- 


y oblerved in the deſcription of the occi- 
bone, it cannot be ſeparated without vio- 
in adults; — to the palate bones, by 


bade of the pterygoid proceſſes, and till 
nine by the fore · part of the internal plates of 
je terygoid proceſſes, and of the finuſes to 
al 


naxillary bones, by the fore-part of the 
al pterygoid plates; — to the vomer and 
plate of the os ethmoides, by the pro- 


azyg9s, All theſe conjunctions, except 
ly It, which, is a /chindyleſts, are ſaid to be 
ne! 


e ſuture proper to this done; though it is 
light cvident, that ſeveral other ſutures, 
- 9 


Te 1. cap. * 
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as the tranſverſe, eih noidal, &c. are confoun 
with it. 
| We ſee now how this bone is joined to 
the bones of the cranium, and to moſt of 
upper jaw; and therefore obtained the 
of the wedge-like bone. 

The uſes are ſo blended with the deſcript 
as to leave nothing new to be added conce 
them... +. | 

The /phenoidal bone is almoſt complex 
fetus of nine months; only the great d 
2 after maceration from the body of 

one,— The proceſſus azygos is very large 
hollow; —the thin triangular proceſſes are 
oflified —— the internal ſurface of the bod 
unequal and porous; —— the ſinuſes d 
appear. | 
Whoever is acquainted with each bone 
cranium, can, without difficulty, examine 
as they ſtand united, fo as to know the f 
ſizes, diſtances, Ce. of their ſeveral 
and the forms, capacities, &c. of the « 
formed by them, which is of great uſe tos 
under ſtanding the anatomy of the parts « 
guous to, contained within, or connect 
them. Such a review is necefſary, after 
ſidering each claſs. of bones. Thus the « 
noſtrils, mouth, face, head, ſpine, thorax þ 
trunk, extremities, and ſkeleton, ought lik 
to be examined. 2 

The FACE is the irregular pile of d 
' compoſing the fore and under part of the 
which is divided, by authors, into the | 
and lower maxill4 or jaws. s 
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e ſuperior maxilla ® is the common de- 
tion given to the upper immoveable ſhare 
e face; though, if we would follow Cel. 
a), we ſhould apply the word maxilla to 
lower jaw only, and the name mala 
his upper jaw. In complaiſance to pre- 
jg cuſtom, I ſhall, however, uſe the terms 
ow commonly employed. The ſhape 
e ſuperior jaw cannot eaſily be expreſled ; 
s it neceſſary, provided the ſhape and ſi- 
dn of all the bones which compoſe it are 
bed. It is bounded above by the tranſverſe 
behind by the fore-part of the /phenoid 
and below by the mouth. ; 

e upper jaw conſiſts of ſix bones on each 
of a thirteenth bone which has no feb 
placed in the middle, and of ſixteen 
The thirteen bones are, two of/a naſi, 
oſa unguis, two offa malarum, two «ſa 
laria, two ofſa paluti, two ofſa ſpongioſa 
ra, and the vomer. 

e , naſi are placed at the upper part 
e noſe ;—the ofa unguis are at the in- 
canthi of the orbits ;-— of/ſa malarum 
the prominence' of the cheeks ; — . 
laria from the ſide of the noſe, with the 
lower and fore part of the upper jaw, 
he greateſt ſhare of the roof of the 
; — J palati are ſituated at the back- 
ff the palate, noſtrils, and orbit; - 
oa are ſeen in the lower part of the na- 
and the vomer helps to ſeparate theſe two 
* | 


The 


au, ytvog, mandibula, 
Lib, 8. cap. 1. 
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The bones of the «pper jaw are juing 
the bones of, the ſcull by the /chindyleþ, 
ſutures already deſcribed as common tg 
cranium and face, and they are conne@ 
each other by gomphoſis and fifteen ſuture, 

The gomphoſis only is where the teeth 
fixed in their ſockets, and the /chindlf 
only where the edges of the vomer are joint 
other bones. | 

The ſutures are generally diſtinguiſhe 
numbers, which have been differently app 
and therefore I join thoſe (a) who prete 
giving names to each, which may bet 
contrived from their ſituation, or fron 
bones which they connect. 

The firſt is the anterior naſal “, whi 
Nreight, and placed longitudinally in then 
fore-part of the noſe, 

The ſecond and third are the lateral ny 
which are at each fide of the noſe, and 

arallel to the firſt ſuture. | 

Each of the two l/acrymal is almaſt & 
cular, and is placed round the lacrymal g 
The ſixth and ſeventh are the interm 
tar + each of which is extended obliquely 
the middle of the lower fide of an orbit! 
edge of its baſe, _ Vi 


: 


The two external orbitars are continued, 


from the end of the internal orbitar, f 
under and fore-part of the cheek. in 
f (e) Vander Linden. Medicin. phyſiolog. cap 13. an. 
-— Rolfinc. Anat. lib. 2. cap. 25. — Schenk, Schiel I 
a. Cap. 38. | 
* Naſalis recta. Lai 
Arc 


+ Naſalis obliqua. 
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The tenth is the myſfachial, which reaches 
ly from the lower part of the /eprum narium 
between the two middle dentes inciſores. 

he longitudinal palate * ſuture ſtretches 
m the middle of the foremoſt teeth through 
middle of all the palate. | 

he tranſverſe palate one + runs acroſs the 
ate, nearer the back than the fore-part of 


Fach of the two palato maxillary is at the 
K part of the fide of each noſtril. 
he fifteenth is the ſpinous, which is ta the 
Idle of the lower part of the noſtrils. This 
y perhaps be rather thought a double ein- 
. 
2 connection of the of/a ſpongio/a to the 
of each noſtril, is ſo much by a mem- 
ne in young ſubjects, by a ſort of hook and 
wards by concretion or union of ſubſtance 
adults, that I did not know well how to 
k it : But if any chuſes to call it a ſuture, 
addition of two tranſverſe naſal futures 
be made to thoſe above named. 
heſe futures of the face (formerly called 
monie) have not ſuch conſpicuous indenta- 
s as thoſe of the ſcull have; the bones 
e not having ſubſtance enough for forming 
ze indentations, and there being leſs necel- 
for ſecurity againſt external injuries, or 
internal protruding force, than in the cya- 
n. —— Theſe ſutures often diſappear in ola 
ple, by the bones running into each other; 
ich can do little prejudice, becauſe the prin» 
— cipal 
Laquearis, palataria recta. 
Arcuata, palatina poſtica, * | 0 


122 OF THE SKELETON, 


cipal uſe of the bones being ſo numerous het 
is to allow them to be extended into a propy 
form. | | 
It is evident, from the manner of the cg 
junction of theſe bones, that they can have y 
motion, except in common with the craniun, 
The purpoſes which this pile of bones ſerre 
will be ſhewn in the deſcription which I amy 
give of each of them. 
 OSSA N ASI, ſo named from their ſu 
ation at the root of the noſe, are each of 
regular oblong ſquare figure, being broad 
at their lower end, narroweſt a little high 
than their middle, and becoming ſomeyt 
larger at the top, where they are ragged u 
thickeſt, and have a curvature forwards, th 
their connection with the Frontal bone mig 
be ſtronger . Theſe bones are convex exit 
nally, and thereby better reſiſt any violen 
from without ; and they are concave internal 
for enlarging the cavity of the noſe. 
The lower edge of theſe bones is uneq 
and is ſtretched outwards and backwards, | 
Join the cartilages of the noſtrils.— Their au 
rior ſide is thick, eſpecially above, and uneq 
that their conjunction to each other might 
ſtronger; and a ſmall riſing may be remail 
on their inner edge, where they are ſuſtain 
by the ſeptum narium. Their poſterior e 
ab its upper half, has externally a depreſſi 
where it is overlopped ſome way by the mat 
lary bones, while its lower half covers tit 
bones: By which contrivance, they do! 
yield eaſily to preſſure applied to their fore: 
or ſides. 
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A ſmall hole is frequently to be obſerved on 
eir external ſurface, into which two, three, 
four holes, which appear internally, termi- 
te for the tranſmiſſion of ſmall veins ; ſome- 
es the holes go no further than the cancell; 
the bones. n 
The naſal benes are firm and ſolid, with 
ry few cells or cancelli in them ; the thin 
bſtance of which they conſiſt not requiring 
uch marraW. 
They are joined above to the frontal bone, 
the middle of the tranſverſe ſuture ;-— be- 
nd, to the n:axillary bones, by the lateral na 
ſutures. — Below, to the cartilages of the 
{e ;—— Before, to one another, by the ante- 
r naſal ſuture ;—— internally, to the /eptuns 
hum. 
Theſe bones ſerve to cover and defend' the 
ot of the noſe. | 
In an infant the naſal bones are proportio- 
Ily ſhorter, and leſs thick at their upper-part, 
in in an adult, but are. otherwiſe compleat. 
SSA UNCUIS, or LACRIMALIA, 
> ſo named, becauſe their figure and magni- 
e are ſomething near to thoſe of a nail of 
's finger, and becauſe the tears paſs upon 
m into the noſe, | | 
Their external ſurface is compoſed of two 
booth concavitics and a middle ridge.— 
e depreſſion behind forms a ſmall ſhare of 
orbit for the eye-ball to move on, and the 
before is a deep perpendicular canal, or 
a, larger above than below, containing part 
the lacrymal ſac and duct. This is the part 
t 2ught to be pierced in the great opera. 
L2 tion 
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tion for the f/ula lacrymal;s. This feat 
the bone is cribriform, or has a great nun 
of ſmall holes through it, that the filamey 
from the membrane which lines it, infinuzh 
themſelves into theſe holes, might preven 
ſeparation of the membrane, and ſecure 
bone in its natural ſituation. The ng 
between theſe two cavities of the os ungut, 
the proper boundary of the orbit at its int 
nal canthus ; and beyond which ſurgeons ſhay 
not proceed backwards in performing op 
tions here, The internal or poſterior ſurfy 
of this bone conſiſts of a furrow in the ni 
dle of two convexities. 

The ſubſtance of the os wnguis is as thin 
paper, and very brittle; which is the rea 
that thoſe bones are often wanting in | 
tons, and need little force to pierce them in 
ving ſubjects. 

Each of theſe bones is joined, above, tot 
frontal bone, by part of the tranſverſe ſutun 
——behind, to the os planum of the ethm 
bone, by the ſame ſuture ;—before, and bel 
to the maxillary bone, by the [acrymal \ut 
—internally, the ofa unguis cover ſome of ti 

inus ethmoidules; nay, are really continu 
with the bony lamellæ which make up 
ſides of theſe cells ; ſo that they are as ml 
part of the ethmoid bone as the ofa plana. 

Theſe unguiform bones compoſe the anteni 
internal parts of the orbits, lodge a ſhare 
the lacrymal ſac and duct, and cover the el 
maid cells. Their ſituation and tender |v 
ſtance make a raſh operator in danger of « 
ſtroying a conſtderable ſhare of the op 
well 


\ 
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elling, when he is performing the operation 
the fiſtula lacrymalis; but when theſe 
nes are hurt, they caſt off without much dif- 
vity, and conſequently the wound is ſoon 
red, unleſs the patient labours under a gene- 
cacoethes, or there is a prediſpoſition in the 
nes to caries ; in which caſe, a large train 
bad ſymptoms follow, or, at beſt, the cure 
pres tedious. = 
Theſe bones are fully formed in a new born 
Id, 
0SSA MAL ARUM * was the name given 
Celſus, as was already remarked, to all the 
per jaw; but is now appropriated to the pro- 
nent ſquare. bones which form the check. 
each ſide. — Before, their ſurface is con- 
x and ſmooth ; backward, it is unequal and 
ncave, for lodging part of the crotaphyte 
(cles. * 
The four angles of each of theſe bones have 
en reckoned proceſſes by ſome. The one 
the external canthus of the orbit, called the 
erior orbitar proceſs, is the longeſt and thick- 
Ihe ſecond terminates near the middle 
the lower edge of the orbit in a ſharp point, 
d is named the inferior orbitar proceſs. 
he third, placed near the lower part of the . 
eek, and thence called maxillary, is the 
rteſt, and neareſt to a right angle.—— | he 
urth, which is called zygomatic, becaule it is 
tended backwards to the zygoma of the tem- 
ral bone, ends in a point, and has one ſide 
eight, and the other ſlopping.—Between the 
| L 3 two 


* Jugalia vel zygomatica, hypopia, ſubocularia, 
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two orbitar angles there is a concave ng 
which makes about a third of the external 
cumference of the orbit, from which a fifth 1 
ceſs is extended backwards within the orbit, 
form near one thicd of that cavity; and hey 
it may be called the internal orbitar procch, 
From the lower edge of each of the / my 
rum, Which is between the maxillary and zy 
matic proceſſes, the maſſeter muſcle takes i ts 
rigin ; and from the exterior part of the zygung 
procels, the muſculus diſtortor cris riſes ; in b 


which places the ſurface of the bone is roy h 
On the external ſurface of each cheek. bo 00 
ope or more ſmall holes are commonly fon al 
for the tranſmiſſion of ſmall nerves or bl 
veſſels from, and ſometimes into the orbit. e 
On the internal ſurface. are the holes fort 
paſſage of the nutritious veſſels of theſe bo he 
A notch. on the outſide of the internal ur 

b.tar proceſs of each of theſe bones aſſib / 
form the great ſlit common to this bone n. 
to the ſphenoid, maxillary, and palate bone er 
The ſubſtance gf theſe bones is, in pred 
tion to their bulk, thick, hard, and ſolid, hh, : 
me cancelli. in 
Each of the o/ malarum is Joined, ye 
ſuperior and internal orbitar proceſles, to | 
vs frontis, and to the orbitar proceſs of Hg 
ſphenoid bone, by the tranſverſe ſuture. -a. 
the edge between the internal and inferi WW th 
bitar procelles, to the maxillary bone, by th 
ternal orbitar ſuture. - By the tide between e ſ 
maxillary and inferior orbitar proceſs, MB. 
to the maxillary bone, by the external or 


ful 
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re, —By the zygomatic proceſs, to the os 
;rum, by the zygomatic ſuture. 
he cheek-bones are entire, and fully oſſi- 
in all their parts in infants. ; 
SSA MAXILL ARIA SUPERIOR 4, 
the largeſt bones, and conſtitute the far 
ater part of the upper jaw, which has ap- 
priated the name of maxillaria to them. 
> figure of one of them, or of the two 
n joined, is ſo irregular, that words can 
ce give an idea of it. 
he proceſſes of each os maxillare may be 
oned ſeven.— The fir/? is the long naſal 
at its upper and fore-part, which is broad 
dw, and turns ſmaller, as it riſes upwards, to 
e the fide of the noſe.— At the root of 
a tranſverſe ridge may be obſerved with- 
he noſtrils, which ſupports the fore-part of 
upper edge of the os „er inferius,— 
ſecond is produced backwards and outwards, 
n the root of the naſal proceſs, to form the 
er {ide of the orbit; and therefore may be 
d orbitar.— The edge of this orbitar pro- 
and the ridge of the naſal one, which is 
inued from it, make a conſiderable portion 
he external circumference of the orbit. — 
the proper orbitar proceſs, a very rough 
gular ſurface is extended downwards and 
ards, to be connected to the cheek- bone; 
therefore may be called the malar procels, 
the loweſt protuberant part of which 
e ſhare of the maſſeter muſcle takes its riſe. 
Behind the orbitar proceſs, a large tubero- 
or bulge of the bone appears, which is e- 
ned the fourth proceſs. — On the internal 
part 
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part of this we often meet with a ridge, an 
of the ſame height with that in the naſal; 
ceſs, which runs tranſverſely, and is covere 
a ſimilar ridge of the palate bone, on which 
baek part of the upper edge of the os 
ſum inferius reſts.— The convex back. yu 
this tuberoſity is rough for the origin of 
of the external pterygoid muſcle (a), andn 
internally is ſcabrous, where the . palate 
ſphenoid bones are joined to it. That þ 
gy protuberance'® at the lower circumfer 
of this bone, where the ſockets for the u 
are formed, is reckoned the fifth. — The 
is the horizontal plate, which forms the gr 
er part of the baſe of the noſtrils, and 
of the mouth ; its upper ſurface, which 
longs to the noſtrils, is very ſmooth, but 
other below is arched and rough, for the ſi 
er adheſion of the membrane of the n 
which is ſtretched upon it, and in cha 
ſpeaking, Ec. might otherwiſe be liable ts 
ſeparated. —The ſeventh riſes like a ſpine | 
the inner edge of the laſt, and forms al 
part of the partition of the noftrils. 
The depreffions in each maxillary bone 
1. A ſinuoſity behind the orbitar proceſs, 
by the temporal muſcle. 2. A pit immed 
before the ſame proceſs, where the origine 
muſculus elevator labiorum communis, and! 
tor labii ſuperioris, with a branch of the 
pair of nerves,. are lodged ſecurely. 3. 
hollow arch of the palate. 4: The ſemi 
lar great notgh, or entry to the lower pit 


(a) Albin. de offib, § 79. 


farvic· 


* 
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noſtrils, betwixt the root of the naſal 
eſs and ſpine of the palate-plate.—Be. 
this, the fore-part of the bone i: flatted, 
»metimes hollowed by the muſculus depref. 
abii ſuperioris. 5, Sockets for the teeth +: 
number of theſe ſockets is uncertain ; for 
ame number of teeth is not in all*peo. 
and the four backmoſt teeth of each ſide 
ach jaw vary greatly in their number of 
s; and when the teeth of a living perſon 
ut, or are taken away, the ſockets fill up 
an oſſeous net-work, which becomes ſolid 
wards.- 6. The lacrymal foſſa in the naſal pro- 
which aſſiſts the os wngurs to form a paſſage 
he lacrymal duct. This part of the bone 
ing this feſ/a is ſo firm and ſtrong that a ſur. 
ſcarce can perforate it with the ordinary in- 
ents for the fiſſula lacrymalis, and therefore 
t to avoid it in doing. this operation. 
ediately on the outſide of this, there is a 
depreſſion, from which the inferior or 
oblique muſcle of the eye has its origin (a). 
e canal on the upper part of the great tu- 
ty within the orbit, which is almoſt a com- 
hole; in this a branch of the {uperior ma. 
nerve paſſes.— Beſides theſe, ihe ſupe. 
urface of the great bulge is concave, to re. 
the under part of the eye.—Immediate- 
ve the tranſverſe ridge in the naſal pro. 
a ſmall hollow is formed by the os /pongio- 
In ſome ſubjects, the naſal proceſs 
ſmall round pit above the lacrymal duct, 
. where 


doi, ax Ages, alveoli, foſſulæ, mortariola, fræna, 
cive, pralſepiola, loculamenta. 
Winſlow, Expoſition anatemique des os ſecs, 5 276. 
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where the little tendon or ligament of f 
orbicular muſcle of the eye-lids is inſerted, 
is this tendon, and not the tendon of f 
larger oblique muſcle of the eye, which thy 
is-ſome hazard of cutting in the operation 
the fiſtula lactymalis. | 

The holes of this bone are two proper: 
two common, which-are always to be fon 
beſides ſeveral others, whoſe magnitude, u 
ber, Cc. are uncertain. The firſt of | 
proper is the external-orbitar, immediately 
low the orbit, by which the infra. och 
branch of the ſecond branch of the fifth pi 
nerves, and a ſmall artery, come out, f 
having paſſed in the canal, at the botton 
the orbit, deſcribed numb, 7, of the de 
ſions.— This hole is often double, and! 
when the nerve has happened to ſplit beſa 
has eſcaped from the bone —The ſecond i 
foramen inciſivum, juſt behind the fore 
which, at its under part, is one irregular! 
common to both the maxillary bones when 
are joined; but, as it aſcends, ſoon di 
into two, three, or ſometimes. more hik 
- fome of which open into each noſtcil. Tit 
them ſmall arteries and veins, and a tui 
the ſecond branch of the fifth pair of nd 
paſs, and make a communication between 


join the lining coats of the noſe and mou 7 
In ſome ſubjects, Stenss duct may be tri 6 
ſome way on the ſide of theſe paſſages nei hic 


the nole, and ſmall orifices may be obl 

opening into the mouth, _T, 
The firſt common hole is that which ap 

at the inner ſide of the back-part of the! 


— 
＋ 


OF THE SKELETON, 131 


yy and of the ſockets of the teeth, and is 
ned by a foſſa in this bone, and a corre- 
ding one in the os palati : through it a 
e, which is a branch of the ſecond branch 
the fifth pair, runs to the palate. The 
r common hole is the great ſlit in the out- 
of the orbit deſcribed already, as the ſe- 
4 common hole of the ſphenoid bone. 
dn the naſal proceſs often holes may be ob- 
ed for the paſſage of veſſels to the ſub- 
e of the bones ; and, at the back-part of 
tuberoſity, ſeveral foramina are placed, 
the tranſmiſſion -of nerves to the cavity 
in : but theſe are uncertain. 
the body of the maxillary bone is hollow 
leaves a large. ſinus a-kin to the frontal and 
ail, which is commonly, but unjuſtly, 
d antrum Highmorianum *. When the os 
are is ſingle or ſeparated from all the o- 
bones of a ſkeleton, its antrum appears to 
a large aperture into the noſtrils ; but, 
recent ſubje&, it is ſo covered at its back- 
by the palate bone ; in the middle, by the 
ongioſum inferius ; before, by a ſtrong 
brane, that one or ſometimes two holes, 
e larger than a crow-quill, are only left at 
pper part ; which, after a ſhort winding 
tels, open into the noſtrils between the 
a. ſpongigſa.— At the bottom of this ca- 
we may often vublerve ſome protuberances, 
bich the ſmall points of the roots of the 
are contained (a).— This cavern and 
ockets of the teeth are often divided by 
the 


elit, 


) Highmore, Diſquil. anat. lib. 3. part. 2. cap. 2. 
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the interpoſition only of a very thin bony pit 
which is liable to be eroded by acrid my 
collected in the antrum, or to be broke in du 
ing a tooth (a). The ſymptoms of 2 0 
lection of a matter here naturally lead us toy 
practiee of pulling out the teeth, and pierd 
through this plate into the anirum, to proc 
an evacuation of the collected matter; 
_ which conſiderable ſervice is frequently done 
The maxillary finuſes have the ſame uſe 
the frontal and ſphenoidal ; and the fitua 
of the ſinuſes is ſuch, that the liquor dil 
from them, from the cells of the ethmoid; 
palate bones, and from the lacrymal di 
may always moiſten all the parts of the m 
brane of the mares in the different fituai 
which the head is in. | 
Though the membranes which line 
frontal, ſphenoidal, and maxillary ſinuſes, 
continuations of the one which covers 
bones within the noſe; yet they are n 
thinner than it is, and have ſo much mt 
veſſels, that the injection which makes 
membrane of the noſe red all over, fills 
ſome few veſſels of the maxillary ſinuſes, 
ſcarce is obſerved in the frontal and /pheni 
Are not the larger veſſels intended for a n 
plentiful fecretion of à viſcid liquor to di 
the membrane from the effects of the 
tus, which is conſtantly through the noſe?! 
not the membranes which have the (mi 
veſſels, ceteris paribus, the moſt fenlible? ! 


(a) Highmore, ibid. 
(5) Cowper in Drake's anthropel. book 3, chap. 10 
Medical Eſſays/and obſery, vol, 5. art, 3 0. 


OF THE SKELETON, 133 


ot many phznomena of ſmelling, inflamma- 
ons of theſe parts, megrim, polypi, &c. de- 
-nding on this ſtrufture of theſe membranes ? 
The ſubſtance of the of/a maxillaria is com- 
ct and firm, except at the inferior proceſſes, 
which the teeth are lodged, where it is very 
ongy- 
The maxillary bones are joined above by the 
pper ends of their naſal proceſſes to the os 
amis, by the tranſverſe ſuture ;——at the ſides 
theſe proceſſes, to the offa wnguis, by the 
crymal ſutures ;—— to the naſal bones, by the 
feral naſal ſutures ;3—by their otbitar proceſ- 
„ to the cheek bones, by the external orbitar 
tures ;—by the internal ſides of the internal 
bitar proceſſes, to the ofa plana, by part of 
e ethmoidal ſuture; by the back part of 
e tuberoſities, to the palate bones, by the 
ture palato- maxillare s:; by the poſterior 
ges of their palatine lamellæ, to the a 
lati, by the tranſverſe palate ſuture ;———by 
ir naſal ſpines, to the vomer, by the p- 
e ſuture 5—-by their ſockets, to the teeth 
gomphoſis ;—— by the internal edge of the 
late-plate, to one another, by the longitudi- 
| palate-ſuture 3 on the upper and fore-part 
which a. furrow is left for receiving the 
lage which forms the partition of the no- 
ls between the fore-part of the noſtrils 
mouth, to each other, by the myſtachial ſu- 
; — ſometimes they are connected to the 
a ſpongioſa inferiora, by a plain concretion or 
ion of ſubſtance. 5 | 
heſe bones form the greater part of the 
and of the roof of the mouth, and a 
e conſider able 


* 
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conſiderable ſhare of the orbit. They conti 
ſixteen teeth, give riſe to muſcles, tranſi 
ion to nerves, &c. as mentioned in the 
ſcription of their ſeveral parts. 
In each of the maxillary bones of a ney 
born child, the external oi bitar proceſs is hi 
low with remarkable holes in it; —— there: 
five ſockets for the teeth, of which the 
poſterior are very large, and, when divided} 
a ſecond croſs partition, make the number 
ſockets ſix (a). The palate · plate is cri} 
form about the middle. The great tuber 
ſity is not formed ;——inſtead of the . antry 
there is only an oblong depreſlion at the {ide 
the noſtrils. | 0 
OSS PALATI are commonly deſcribed 
- two ſmall ſquare bones, at the back - part oft 
palate or roof of the mouth, though they 
of much greater extent, being continued 
the back-part of the noſtrils to the orbit 
Each palate-bone may therefore be divided 
to four parts, the te ſquare bone, the pl 
.rygoid proceſs, naſal lamella, and orbitar g 
cels. | 
The ſquare bone is unequally concave, | 
enlarging both the mouth and cavity of | 
noſe. The upper part of its internal e 
riſes in a ſpine, after the ſame manner as} 
palate-plate of the maxillary bone does, to 
joined with the vemer.—Its anterior e 


is unequally ragged, for its firmer connel 


p (a) Albin. Oſteopen. tab. $. fig, 45 — Ungeb. 
dentit. ſecund jun. $ . 
(d) Euſtach. tab. 47. fig. 1. 3. 6. 7. 8.— Vun, 
„dius, de Anat. lib. 4. cap. 2. explicat. tab. 6. fig. 19. 
- 4ſlow Memoires de Pacad des ſciences, 1729, 
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ith the palate-proceſs of the os maxillare.— 
he internal edge is thicker than the reſt, and 
Fan equal ſurface, for its conjunction with 
fellow of the other ſide. Behind, this 
one is ſome what in form of a creſcent, and 
ick, for the firm connection of the velum pen- 
lm palati; the internal point being produced 
ckwards, to afford origin to the palato. ſtaphy- 
tor azygos muſcle. This ſquare bone is- 
ell diſtinguiſhed from the pterygord proceſs by 
perpendicular %%, which, applied to ſuch ' 
jother in the 9 bone, forms a paſſage 
r the palatine branch of the fifth pair of 
rves; and by another fmall hole behind this, 
rough which a twig of the ſame nerve paſſes. 
The pterygoid proceſs is ſomewhat triangular, 
ving a broad baſe; and ending-{maller above. 
e back · part of this proceſs has three foſſe- 
med in it; the two lateral receive the ends 
the two plates of the ſphenoid bone, that are 
mmonly compared to a bat's wing; the mid- 
foſſa makes up a part of what it commonly 
led the foſſa pterypgoidea ; the fore ſide of 
s palatine pterygoid proceſs is an irregular 
cave, where it receives the back part of the 
at-tuberoftty of the: maxillary bone. Fre- 
ntly ſeveral ſmall holes may be obferved in 
s triangular procefs, particularly. one near 
middle of its baſe, which a little above- 
nmunicates with the common and proper 
es of this bone already taken notice of. 
he naſal lamella of this bone is extremely 
n and brittle, and riſes upwards from the up- 
ide of the external edge of the ſquare-. 
de, and from the narrow. extremity of the- 


M. a. pterygoad ! 
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pterygoid proceſs ; where it is ſo weak, and, y 
the ſame time, ſo firmly fixed to the maxilly 
bone, as to be very liable to be broken in | 
parating the bones — From the part whe 
the plate riſes, it runs up broad on the inſ 
of the * of the maxillary bone, ty 
form a conſiderable ſhare of the ſides of th 
maxillary finus, and to cloſe up the ſpace he 
tween the phenoid and the great bulge of f 
maxillary bone, where there would othervij 
be a large flit opening into the noſtrils (; 
From the middle internal fide of this th 
plate, a crofs ridge placed on ſuch another 
the maxillary bone is extended; on it, | 
back part of the os ſpongioſum inferius reſts. 
Along the outſide of this plate, the perpend 
_ cular e made by the palate nerve is obſer 

le. ; 

At the upper part of this naſal plate, ti 
palate bone divides into two proceſſes, whis 
I already named orbitar ;—between which a 


the body of the ſphexoid bone, that hole b 
formed, which 1 mentioned as the laſt of ſe 1 
holes common to the ſphenoid bone. — S0 
times this hole is wholely formed in the cer 
lati, by a croſs plate going from the one o hel 
tar proceſs to the other. A nerve, artery, ele 
vein belonging to the noſtrils paſs here. —1VWſ 3 
anterior of the two orbitar proceſſes is the liebe. 
geſt, and has its fore-part contiguous to he 
dack part of the maxil/ary ſinus, and its upp ot 
ſurface appears in the bottom of the orbit, dM dy 


hind the back-part of the 0s maxillare and y 


{a) Alain, de offib. $ 88. 
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m. It has cells behind reſembling , thoſe of 
elhmoid bone, to which it is contiguous ; it 
placed on the aperture of the ſinus ſphenoi- 
is, lo as to leave only a round hole at. its up - 
fore part. The other part of the orbitar 
ceſs is extended along the internal fide of 
upper back part of the maxillary tuberoſity, - 
the baſe of the ſphenoid bone, between the 
pt of the proceſſus azygos and the pterygoid - 
ceſs, 
The palate ſquare part of this: palate- bone, 
its pterygoid proceſs, are firm and ſtrong, 
ſome cancelli; but the naſal plate and or- 
r proceſſes are very thin and brittle. 
he palate- bones are joined to the maxilla- 
by the fore · edge of the palate: ſquare bone, 
the tranſverſe palate. ſuture : By their thin 
il plates, and part of their orbitar proceſſes, 
he ſame. bones, by the palato-maxillares ſu- 
s: By their pterygoid proceſſes, and back - 
of the na/al plates, to the ale veſpertilio- 
, by the pbengid ſuture . — By tbe tranſ- 
ſe ridges of the naſal plates, to the %a 
pi9/a inferiora, by contact; hence frequent - 
there is an intimate union of the ſubſtance 
theſe bones in old ſculls— By the.orbitar - 
eſſes, to the: oſſa plana and cellul ethmoi- - 
by the erhmaid future :—— To the body 
he /phenoid bone, by the ſphenozd ſuture. :— - 
the internal edge of the ſquare bones, to 
bh other, by the longitudinal palate ſuture ; - 
dy their..naſal ſpines, to the vomer, by the 
ws ſuture. | 
The palate-bones form part of the palate, 
N Us, : orbits, and foſſe pteryguidee, | and . 


— 
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they cover part of the ſinus maxillares, fi 
noidales, and ethmoider. | 
' Theſe bones are very complete in a ney 
born infant, the naſal plates being then thig 
er and ſtronger than in adults ;. but the orbit 
proceſſes have not the cells which appear j 
the bones of adults. 
When we are acquainted with the-hiſtory 
"theſe bones, the reaſon is evident, why | 
eyes are ſo much affected in ulcers of the þ 
late, as to be often attended with blinde 
which frequently happens in an ill. manage 
lues denerea; or why, on the other hand, 
palate ſuffers from an egylops (a). 
'OSSATURBINAT 4, or ſpongioſa infe 
ora, reſemble the ſuperior a pong ioſa in thy 
and ſubſtance, but have their anterior and 1 
per edges contiguous to... the. tranſverſe. ridg 
of the naſal-proceſſes of the maxillary and] 
late bones. From their upper ſtreight ed 
two ſmall proceſſes ſtand out: the poſteri 


which is the broadeſt, deſcends to cover ſome la 
the antrum Highmorianum ; the anterior mne 


up to join the os 4nguis, and to make par 
the lacrymal duct. | 

. Below. the ſpongy: bones already mention 
there are ſometimes two others, one in 


noſtril, which ſeem to be a production of a 

fides-of ,the. maxillary. ius turned downwya ts 
(6). When this third fort of ſpongy bones 
tpund, the middle one of the three in each! 
ſtril is the -largeſt, and the loweſt, is the in 

5 | / p ) 82 

| b) 10 

1 en in Ephemerid. German, cent. 1. and 4 ö H 

v. 135. 3 | 
 (5)-Chypex in Drake's Anthropolog, bock 3, chap. 10. oni. 
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— —Beſides all theſe, there are often ſeveral- 
er ſmall bones ſtanding out into the noſtrils; . 
it, from their ſhape, might alſo deſerve the 
ne of turbinata, but are uncertain in their 
E, ſituation, and number (a). ; 
The names of theſe bones ſufficiently declare. 
ir ſpongy ſubſtance, which has no firm ex- 
nal plate covering it. 
hey are joined to the ofſa-- maxillaria, pa- 
„ and unguis in old ſubjects, by a firm union 
ſubſtance; and as this happens alſo frequent- 
io people of no great age, ſome. (b) are of 
nion, that they ſhould be eſteemed part of 
palate - bones; others (c) think, that ſince 
ir upper edge is continued by a plate to a 
of the os ethmoides, they ought to be e. 
med to be a part of this bone. 
heir uſe is, to ſtraiten the noſtrils, to af 
d a large ſurface for extending the. organ. 
ſmelling, to cover part of the antra maxil- 
ja, and to aſſiſt in forming the under part of 
lacrymal ducts, the orifices of which into 
noſe are concealed by theſe bones. 
he a turbinata are nearly complete in a 
born infant. 
MER, or bone reſembling a plough . 
re, is the thirteenth of the upper jaw, with. 
a fellow, forming. the lower and back. 
ts of. the. partition of the. naſe (4). . a 
| 2 ; - The 


Samtonin... Obſervat. - anatomic d | 58 9. 

b) Id. ibid. cap. 3. 8 7. 1 | 
Hunau'd. in Memoires, de Vacad. des ſciences, 1330, _ 
| Columb, de te anat. lib. 1 », Cap, 3, —Fallop- Obſervat .. 


E 


10. 


om. 
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The figure of this bone is an irreguy 
rhomboid. Its - ſides are flat and ſmooth. 
Its poſterior edge appears in an oblique dire 
tion at the - back-part of the noſtrils, 7} 
upper one is firmly united to the baſe of 
/phenozd bone, and to the. naſal plate of 
ethmaid; and, when it can be got ſeparated,j 
hollow, for receiving the -proceſſus azygn, 
the /phenord.—— The anterior edge has a | 
furrow in it, where the: middle cartilage 
the noſe enters. The lower edge is tim 
united to the naſal ſpines of the maxillary 
palate bones. Theſe edges of this b 
are much thicker than its middle, which is 
thin as the fineſt paper; by which, and the 
union or connection this bone has above 
below, it can very ſeldom be ſeparated eni 
in adults: But, in a child, it is much m 
eaſily ſeparated entire, and its ſtructure is m 
diſtinctly ſeen; wherefore 1 ſhall examine 
its parts of ſuch a ſubjes. 

Its ſituation is not always perpendicular, | 
often inclined and bended to one fide, as we 
as the naſal plate of the ethmoid bone. 

The vomer 1s. convex at its upper part, 
then is ſtreight, as it:.is extended down 
aud forwards where itis compoſed of two plate 
the edges of which have a great number 
ſmall proceſſes, diſpoſed. ſomewhat. like 
teeth of a ſaw, but more irregularly, and | 
veral of them are reflected back. Bete 
theſe plates a deep foſſa. is left, which, ſo 
as the top of the cufvature, is wide, and l 
ſtrong ſides, for receiving the proceſſus aa 


of the /phenaid_ bone. Beyond the arch ft 
: 2 was 


Li 
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4s, the faſſa is narrower and ſhallower gra- 
ly to the point of the bone, receiving fur 
ze way the naſal lamella ethmoidea ; which, 
the offification is complete, is ſo cloſely 
ed to the vomer by the little proceſſes pier- 
into its ſubſtance, as to prevent any ſepa- 
on; on which account it has been eſteemed 
ome (a) a part of the ethmoid bone. The 
dle cartilage of the noſe fills up what re- 
s of the foſſa at its fore-part. The 
erior edge of the vomer, which appears 
e the back · part of the palate- bones, is 
der above; but as it deſcends forwards, be- 
es thinner, though it is ſtill ſolid and firm. 
he lower edge of this bone, which reſts on 
naſal ſpine of the palate and maxi 
s, has a little furrow on each fide of a 
| middle ridge, anſwering to the fpines of 
bones of different ſides, and the interſtice 
cen them. This edge, and the upper ane 
t in the pointed-fore-end of this bone. 
he body of the vomer has a ſmooth ſur - 
and ſolid, but thin ſubſtance z and towards 
des, where it is thickeſt, ſome cancelli may 
| blerved, when the bone is broken. 
is joined above to the /phenoid and ethmeid. 
Ss, and to the middle cartilage of the noſe, 
a chindyleſis; —below, to the maxillary and 
e bones, by the /þinous ſuture. 
he vomer divides the noſtrils, enlarges the 
n of ſmelling, by allowing place for ex- 
lng the membrane of the noſe on its 
and ſuſtains the palate- plates of the ma- 
ä xillary 


r 


A. Lieutaud. Eſſais anatomiques 2. ſect. Los etlimoide. 


the upper jaw, except the teeth, which 
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xillary and palate bones, which otherwiſe mig 
be in hazard of being preſſed into the noſti 
while the vomer is ſecured from ſhuffling too 
fide or other by the double ſchindyleſi,, | 
gy it is joined to the bones above and 
ow. | 

Theſe then are all the bones which com 


ſo much a-kin to thoſe of the lower jaw, 6 
J chuſe to make one deſcription ſerve for by 
in which the differences obſervable in the 
ſhall be remarked, after the ſecond part of 
face, the lower jaw, is exathined » beeca 
the ſtructure of the teeth cannot be well | 
derſtood, until the caſe in which they are 
is explained. | 
 _MAXILLA INFERIOR , the l 
jaw conſiſts only of one moveable bone, 
ſixteen teeth incaſed into it. 
This bone, which is ſomewhat of the fig 
of the Greek letter u, is ſituated at the lo 
art of the face, fo as its convex middle 
is forwards, and its legs are ſtretched bi 
It is commonly divided into the chin, fi 
and proceſſes. —The chin is the middle | 
part, the extent of which to each ſide is mi 
ed on the external furface by the holes obl 
vable there, and internally by the beginning 
an oblique ridge — Beyond theſe the ſides 
pear, and are continued till the bone, by be 
ing upwards, begins to form the proceſſes. 
On the fore part of the chin, a tranſi 
ridge appears in the middle, on each fide 
| 46 7 


Fboc, oury wn, maydibula, facies... 
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ich the muſculi quadrati, or depreſſores labii 
rioris, and the levatores labii inferioris, de- 
s the bone: And below theſe prints, a ſmall 
g may be obſerved, where the depreſſores 
mence. On the back-part of the chin, 
etimes three, always two, ſmall protube- 
es appear in the middle. To the upper- 
„when it is ſeen, the framm of the 
zue is connected. From the middle one, 
muſculi geniogloſſi riſe; and from the low- 
the geniohyoidet have their origin. Below 
laſt, we ſee two rough ſinuoſities formed 
he digaſtric muſcles, _ 
t the lower and fore-part of the external 
ace of each {ide of the lower jaw, a ſmall 
nence may be obſerved, . where the depreſ- 
labiorum communis riſes, Near the upper 
> of the fide a ridge runs length-ways, 
hich the under part of the muſculus bucci- 
is connected. Internally, towards the 
r edge of each ſide, another ridge appears, 
which the mylobyoidei have their origin, 
to which the internal membrane of the 
s adheres. | PURE at aber 
the upper edge of both chin and ſides 
a great many deep pits or ſockets, for re- 
rg the roots of the teeth. The number 
N of theſe ſockets are various, be- 
of the different number, as well of the 
themſelves, as of their roots, in differ - 
people. Theſe ſockets in this lower jaw, 
ell as in the upper one, are leſs deep as old 
omes on; when freed from the teeth by 
means, they are ſome time after filled up 
an oſſeous net. work, which at laſt becomes 
entirely 


. 
| 
| 
: 
| 
| 
| 


entirely ſolid, and as ſmooth as any other 
of the bone; ſo that in a great many old] 


But then the jaw becomes leſs, and much 


and noſe of edentulous people are much of 


prominent forwards.— When new teeth 
protruded, new ſockets are formed (b)— 


lower jaw.— The ends of the baſe, where 


taphite muſcles inſerted into them. 


external prerygoid muſcles are inſerted. 
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one cannot obſerve a veſtige of the ſocks 
rower (a).— Hence we may know why thet 


er than before the teeth were loſt; while f 
lips either fall in towards the mouth, or | 


lower edge of the chin and ſides is ſmooth 
equal, and is commonly called the baſe of 


jaw turns upwards, are called its angler; 
external-ſurface-of each of which has f 
inequalities upon it, where the maſſeter mt 
is inſerted ; as the internal ſurface alſo 
where the pterygoideus internus is inſerted 
a ligament extended from the /?ylo;d procd 
the temporal bone is fixed. | 
The proceſſes are two on each fide, — 
anterior ſharp thin coronoid ones have the 


poſterior proceſſes or condyles ® terminat 
an oblong ſmooth head, ſupported by ac 
The heads whoſe greateſt length is tran 
and whoſe convexity is turned forwards 
tipped with a cartilage, as the articolated | 
of all other moved bones are.— The fore 
of the root and neck of theſe condylois 
ceſſes are a little hollow and rongh, when 


(a) Veſal. Anat. lib 7. cap 10. 
(5) Fallop. Obſerv. anat. 
8 2 Articulatoru, 


Fg 
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The holes' of the lower jaw are two on 
ch ide; one at the root of the proceſ- 
internally, where a large branch of the 
rd branch of the fifth pair of nerves en- 
s with an artery, and a vein returns, A 
all ſharp proceſs frequently jutts ont back- 
rds from the edge at the fore-part of this 
le, to which a ligament extended from the 
nporal bone is fixed (a), which ſaves the 
ve and veſſels from being too much preſſed 
the plerygoid muſcles. From the lower 
e of this hole, either a ſmall ſuperficial 
nal or a furrow deſcends, where a branch 
the nerve is lodged, in its way to the my- 
byoideus muſcle and fublingual gland (5). 
te other hole is external, at the confines 
the chin, where branches of the nerve and 
els come out. The canal betwixt theſe 
o holes is formed in the middle of the fub- 
nee of the bone, and is pierced by a great 
mber of ſmall holes by which the nerves 
| blood-veſſels of the cancelli and teeth paſs. 
tis canal is continued a little further than the 
ernal hole at the chin. On account of the 
ſels and nerves in the lower jaw, frac- 
es of it may be attended with dangerous 
nptoms. 0 "ry 
The ſurface of the lower jaw ts hard and 
, except at the ſpongy ſockets, where 
ever it is ſtronger than the upper jaw.—— 
internal ſabſtance is cellular, without any 
id partition between the cancelli in its mid- 
At the bafe, eſpecially of the chin, 
ö where 


2) Weitbrecht. Syndeſmolog. fig. 32. 1. 
) Falfyn. Anat. chiror, traite 5. chap, 6. 
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where this bone is moſt expoſed to injuries 
folid ſides of it are thick, compact, and hard 
The lower jaw generally receives the rg 
of ſixteen teeth into its ſockets, by gomphyſy 
and its condylozd proceſſes, covered with car 
lage, are articulated with the temporal bone 
in a manner that is not commonly deſcril 
right: For, as was already mentioned in g 
deſcription of the temporal bones, not only t 
fore part of the cavity between the zygomajj 
auditory, and vaginal proceſſes, but allo the 
Joining tubercle at the root of the 2g 
procels of each os temporum is covered yith 
{mooth cartilage, for this articulation. 
Here alſo an intermediate moveable cartily 
is placed, which being thin in the midd 
and thick at the edges, is concave on by 
ſides; and is connected ſo firmly by ligamen 
to each condyle, as to follow the motions 
the condyle; and fo looſely to the tempu 
bone, as readily to change its ſituation fro 
the cavity to the tubercle, and to return agi 
while the common ligament of the artic 
tion affords ſpace enough for ſuch a change. 
place backwards and forewards ; but, like ( 
ther ligaments of the joints by ginglimus, 
{trong and ſhort at the fides, to confine the | 
ter al motions. 3 
When therefore the teeth of both ja 
- coincide, the condyles are lodged ſecurely | 
the temporal cavitics, . but their motions | 
either ſide muſt be confined both by the fin 
veſs of the ligaments, and the riſing biin 
which are on each ſide of the cavities. - 


Fo ' 
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hen the jaw is brought directly forwards, 
condyle and intermediate cartilages de- 
nd and advance forewards upon the tuber- 
.Ila this ſituation the lateral motions 
a little more free than in the former one, 
Im the want of riſing brims to ſtop the con- 
es. When the fore-teeth of the lower 
are moved forewards, and to a fide, the 
dyle of the oppofite ſide is either advanced 
m the cavity to the tubercle, while the 
dyle of the ſame ſide remains in the cavity; 
if both condyles are on the tubercles, when 
jaw is moved obliquely to a ſide, the con- 
le of the fide to which the motion is made 
les back from the tubercle to the cavity. 
hen the mouth is opened by the deſcent of 
lower jaw, the fore part of it, where the 
reſſing muſcles are fixed, is drawn backwards, 
well as downwards, while reſiſtance is made 
the angles moving backwards by the maſ- 
r and internal pterygoid mufeles, and, at the 
e time, the external pterygoid draw the 
dyles and their moveable cartilages fore- 
rds; and therefore, when the mouth is open- 
the condyles are carried forewards upon 
tubereles, and the axis of motion of the 
e is a little above its angles. But in this ſi. 
tion there is Jeſs reſiſtance, than in any o- 
r, tothe condyles luxating forewards ; a dif- 
e which ſeldom happens, except when people 
gaping too wide; and therefore the com- 
pn practice of nurſes, who ſupport the jaw of 
ate when they are yawning, is reaſonable. — 


. In 
Na 
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In chewing there is a ſucceſſion of the mot 
above deſcribed (a). 

Here a general remark may be made, Th 
where-ever moveable cartilages are found] 
joints, either the articulated bones are of ſy 
a figure, or ſo joined and fixed by their ig 
ments, that little motion would be alloys 
without ſuch cartilages; or elle ſome moin 
are neceſſary to the right uſe of the ment 
Which the form of the articulation would x 
otherwiſe admit of. This will more fully g 
pear after the other joints with ſuch cartilay 
are deſcribed. 3 

In a child born to the full time, the loy 
jaw is compoſed of two bones, connected by 
thin cartilage in the middle of the chin, whit 
gradually oflifies, and the two bones intim 
ly unite.—— In each of theſe bones there x 
fre or fix ſockets for teeth as in the upp 
aw, 
After I have thus deſcribed the incaſen 
of the teeth, the inſertion of ſo many mulcl 
of the tongue, and of the os hyoides, the c: 
nection of the membrane of the tongue tot 
maxillary bone, and the motions of this bon 
it is eaſy to ſee, that the lower jaw muſt be 
principal inſtrument in manducation, deglu 
tion, and ſpeech. | 

The TEETH are the hard white bod 
placed in the ſockets of both jaws. ht 
number is generally ſixteen above, and as n 


() For a more full account of this articulation, vid 
dioburgh Medical eſſays and obſerv. vol. 1 art. 11.4 
val. 3. art 13 ,— Memotes de 1acad. des ſcignces, 1744 


— 
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7 below 3 though ſome people have more, o- 
ers have fewer, 
The broad thick part of each tooth which 
pears without the ſocket, is the baſe or body“. 
The ſmaller proceſſes ſunk into the maxil- 
, are the roots or fangs, which become gra- 
ally (maller towards the end fartheſt from 
e baſe, or are nearly conical, by which the 
face of their ſides divides the preſſure made- 
the baſes, to prevent the ſoft parts, which 
eat the ſmall points of the ſockets, to be 
ct by ſuch preſſure, —At the place where 
e baſe ends, and the roots begin, there is ge- 
rally a ſmall circular depreſſion, which ſome 
Il the neck or collar. 
Without the gums the teeth are covered 
Ith no membrane, and they are ſaid to have 
proper perioſteum within the ſockets ; but 
at is ſupplied by the reflected membrane of 
gums ; which, after a good injection, may 
evidently ſeen in a young: ſubject, with the 
llels. from it penetrating into the ſubſtance - 
the teeth; and it may be. diſcovered in any 
th recently pulled, by macerating it in wa- 
(a). The adheſion of this membrane to 
ele roots is ſtrengthened by the ſmall furrows 
ſervable on them. LE. 
Each tooth is compoſed of its cortex, or e- 
mel, and an internal bony- ſubitance. The 
ex has no cavity or place for marrow ;. 
d is ſo ſolid and hard, that faws or files can 
th difficulty make impreſſion on it. It is 
ckeſt upon the baſe, and gradually, as the 
N 3 roots. 
1 Corona. 


(a) Cowper, Anatom. explicat . tab. 92 fig. 7. lit; E. 


4 
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roots turn ſmaller, becomes thinner, but x 
proportionally to the difference of the ſize ; 
the baſe and roots. The fibres of this, 
namel are all perpendicular to the internal ( 
ftance, and are ſtreight on the baſe, but aj 
ſides are arched with a convex part tow! 
the roots (a); which makes the teeth re 
the compreſſion of any hard body betweeny 
Jaws, with leſs danger of breaking theſe fil 
than if they had been ſituated tranſverſely, I 
ſpongy ſockets in which the teeth are pl: 
likewiſe ſerve better to prevent ſuch an inj 
than a more ſolid baſe would have done. 

Notwithſtanding the great hardneſs of this 
tex, it is waſted by manducation. Hencet 
ſharp edges of ſome teeth are blunted, 
made broad, while the rough ſurfaces of old 
_ made ſmooth and flat, as people advance 

. 

The bony part of the teeth has its fi 
running ftreight, according to the length 
the teeth, When it is expoſed to the air, 
the breaking or falling off of the hard com 
it ſoon corrupts. And thence carious teeth 
often all hollow within, when a very ſmall i 
appears only externally. 

The teeth have canals formed in their m 
dle, wherein their nerves and blood-veſlels 


lodged ;,, which they certainly need, being e © 
ſtantly waſted by the attrition they are ſubd | 
ed to in manducation, and for their furllncc 
growth, not only after they firſt appear, | 
even in adults; as is evident when-a tool) 1 
| tag) 
) A 


(a) tw Ofteglog. nov. diſc, 2. 
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en out: For then the oppoſite one becomes 
poer, and thoſe on each ſide of the empty 
ket turn broader ; ſo that when the jaws 
brought together, it is ſcarce obſervable 
ere the tooth is wanting; (a). 
The veſſels are eaſily traced ſo long as they 
in the large canal, but can ſcarce be ob- 
ved in their diſtribution from that to the 
ſtance of the teeth of adults. Ruyſch (b) 
wever affirms, that after injection he could 
ce the arteries into the hardeſt part of the 
th: And Leewenhoek (c) ſuſpected the fibres 
the cortex to be veſſels. In children I have 
quently injected the veſſels. of the teeth as 
as their baſe: And in ſuch as are not intirel 
ed, one can with a lucky injection fill ſo 
ay veſſels, as to make both the outſide and 
de of the cortical part appear perfectly red. 
This plentiful ſupply of veſſels muſt ex- 
e the teeth to the ſame diſorders that at- 
other vaſcular parts; and ſuch teeth as 
e the greateſt number of veſſels, muſt have 
moſt numerous chances of being ſeized 
h theſo diſeaſes, | 
very root of each tooth has ſuch a diſtin 
al, with veſſels and nerves in it. Theſe 
als in the teeth with more than one root, 
ne nearer each other, as they, approach the 
of the tooth; and at laſt. are only ſepa- 
d by very thin plates, which being general- 
ncompleat, allow a communication of * 
. 
). Tograf, de tumor, cap. 1. p. 24, 25+ 26. 
) Theſaur. 10 num. 27, 
Arcan, natur, continuat, epiſt. P- Ze 
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the canals; and frequently one common d 
ty only appears within the baſe, in which x It 
py ſubſtance compoſed: of nerves and veſſs 
lodged. The condition therefore of the n 
here bears a ſtrong analogy to that of theq 
taneous nerves which ſerve for the ſenſation 
touching, | a 

The entry of the canals for theſe veſſch 
a ſmall hole placed a little to a fide of the 
treme point of each root; ſometimes, eſp 
ally in old people, this hole is entirely ci 
up, and conſequently the | nerves and bly 
veſſels are deſtroyed (a). 

The teeth are ſeen for a conſiderable ii 
in form of mucus contained in a'membry 
afterwards a thin cortical plate, and ſome f 
oſſeous layers appear within the ment 
with a large cavity filled with mucus int 
middle; and gradually this exterior ſhell ty 
thicker, the cavity decreaſes, the quantity 
mucts is leſſened, and this induration proct 
till all the body is formed; from which 
roots are afterwards produced. 

In young ſubjects, different ſtamina. or n 
ments of. teeth are to be obſerved. Th 
next the gums hinder ordinarily. the 
ſeated ones from making their way out, wi 
theſe prevent the former from ſending « 
roots, or from entering deep into the b 
fockets of the jaws; by which they come 
be leſs fixed. 

Children are ſeldom born with teeth; but 
two years of age they have twenty; 
their number does not increaſe till they art 


(e) De la Hire Hiſtoire de Vacad, des ſciences, 1699, 
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t ſeven years old, when the teeth that firſt 
ado their way through the gums are thruſt 
t by »1hers that have been formed deeper in 
jaw, and ſome more of the teeth begin to 


ut fourteen years of age, ſome more of 
fiſt crop are ſhed, and the number is in- 
ied, — This ſhedding of the teeth is of 
\\ uſe; for if the firſt had remained, they 
ud have ſtood at a great diſtance one from 
„ber; becauſe the teeth are too hard in 
uter cruſt, to increaſe ſo faſt as the jaws 
Whereas both the ſecond layer, and the 
h that come out late, meeting, while they 
loft, with a conſiderable reſiſtance to their 
wth in length, from thoſe ſituated upon 
m, neceſſarily come out broad, and fit to 
e that cloſe guard to the mouth f, which 
y now form. a 

he teeth are joined to the ſockets by gom- 
1, and the gums contribute to fix them 
e; as is evident by the teeth falling out 


ie too ſpongy; as in the /curty or ſaliva- 


the MHarcoſis. 


he uſes of the teeth are to maſticate our 


everal letters. 
hough the teeth ſo far agree in their ſtruc- 
, yet, becauſe of ſome things wherein they 
r, they are generally divided into three 
ſs, viz. inciſores, canini, and molare s. bk 

N 0 


Pfg. Hy 
1 Diake's-Anthropolog. book 4. chap. 3. 


-zver themſelves farther back in the mouth. 


n the gums are any way deſtroyed, or 


: whence ſome (a) claſs this articulation 


ent, and to aſſiſt us in the pronunciation 


— 
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The inciſores ® are the four fore-teeth 
each jaw, receiving their name from their 
fice of cutting our aliment ; for which þ 
are excellently adapted, being each formed 
to a ſharp-cutting edge at their baſe, by 1 
fore ſide turning inwards there, while the 
ſlopped down and hollowed behind 1; ſo l 
they have the form of wedges; and there 


their power of acting muſt be conſiderably th 

creaſed. Seeing in the action of the 2 

res, a perpendicular compreſſion is only ne th 

„without any lateral motion, they ae © 

ſo firmly fixed in their ſockets as the oi for 

teeth are, each having only one fhort rllicro 

but that is broader from before backval up; 

than to either ſide, to have the greateſt (trac c 


where it is expoſed to the ſtrongeſt force Wl— 
plicd to it (a). | 
The inciſores of the upper jaw, eſpeci 
the two middle ones 4, are broader and lo 
generally than thoſe of the under jaw. 
In a new born infant, the outer ſhell of 


body of theſe teeth is only hardened. —— g 
| wards, when the ſtamina of two. ſets are fi a 
ed, each has its own ſocket, thoſe neatei ir 
the edge of the gums being placed more Wii (c; 
ward, and the others are lodged farther Me, 
within the jaw-bones. a ro 
S | fr 
ts 
® TeacoTvorn, gouno, I; xæc dpsc, artec, reg, 74% 
#Ecig, riforii, quaterii, primi, primores, anteriores, acil 
| t E odo 
a) Lettre ſur Voſteo!ogie, aſcribed to Du Verne]. bau 
$ Duales. F - . WAN 


— 
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ain *, from the reſemblance to dogs 
ts, are one on each ſide of the inciſores in 
h jaw, — The two in the upper jaw are 
ed eye-teeth, from the communication of 
es which is ſaid to be betwixt them and 
eyes. The two in the lower jaw are 
ed angular or wike teeth, becauſe they ſup- 
t the angles of the mouth. 
he canini are broader, longer, and ſtronger, 
the inci/ores. Their baſes are formed 
a (harp edge, as the inciſcres are; only 
the edge riſes into a point in the middle.— 
h of them has generally but one long root, 
ſometimes they have two (a). The roots 
rooked towards the end. The canini of 
upper jaw are larger, longer, and with 
e crooked roots, than thoſe of the under 
he form of their baſe is fit both for 
ing and cutting, and the long crooked root 
ach makes'it ſecure in the ſocket. 
he canini of a child are in much the ſame 
lition as the mci/cres are. 
he dentes molares, or grinders +, which 
got their name becaule they grind our 
, are generally five in each fide. of each 
in all twenty. Their bates are broader, 
 ſcabrous, and with a thinner cortical ſub- 
e, than the other teeth. They have alſo 
roots, and as theſe roots generally diva- 
from each other, the partitions of the 
ts between them bear a large ſhare of the 


great 


wore, riſerii, fraftorii, collaterales, collumellares. 
rauchard, (hirvigien dentilte, chap 2 - ; 

lure, dp, , AGTH, Fparnprr; Maxillares, 
6, clavales, buccarum, T | 1 


— — 


till it riſes again into a point. 


back in the mouth. 


ing the inequality of their ſurface. 
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great preſſure they ſuffer, and hinder it to 
on their points (a). 

The baſe of the firſt grinder has an e 

7 in the middle, on its outſide, ref 

ling the canini; from, which it flops ing 
It has g 
rally but one root, which ſometimes is | 
and crooked at its point. 

The ſecond dens molaris has two poiat: 
its baſe, riſing near equally on its out and 
ſide.——It has two roots, either feparat 
run together, but ſhorter than the root of 
firſ,—— Theſe two anterior grinders are mt 
ſmaller than the three that are placed fat 


The third and fourth are very broad in 
baſes, with four or five points ſtanding ( 
and they have three or more roots. 

The fifth, called commonly dens ſapient 
from its coming through the gums later! 
the other grinders, has four points on its! 
which is not ſo large as the baſe of the iar 
and fourth, and its roots are leſs numerous 

The znciſores of the upper jaw, being br 
than thoſe of the lower jaw, make the 
rior grinders to be placed fo much fartheri 
than the lower ones, that when they are bro 
together, by ſhutting the mouth, the panne 
the grinders of the one jaw enter into the 
hf Jo of the oppoſite gtinders, and the 
all equally applied to each other, notwitll 


(a) Lettre ſur V'oſteologie, oo OO F 
® Ewgponghpec; nparripre, SH, fenſus, inteiks x 
rotuw, ætatem complentes, genuini, moderatores, ) 
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The numerous roots of the dente, molares 
event their looſening by the lateral preſſure 
ey ſuffer in grinding; and as the ſockets in 
ge upper jaw are more ſpongy, and the teeth 
emore liable, by their ſituation, to fall out 
, the grinders there have more numerous 
d more ſeparated roots than -in the lower 
w (b). The number however of the roots 
the teeth of both jaws is very uncertain z 
metimes they are more, ſometimes fewer: 
quently ſeveral roots are joined together; at 
her times they are all diſtinct. The diſpoſi- 
n of ſuch as are diſtin is alſo various; for 
ſome the roots ſtand out ſtreight, in others 
ey ſeparate, and in others again they are 
ooked inwards. When the roots are united, 
can ſtill diſtinguiſh them, by remarking the 
amber of ſmall holes at their points, which 
termine the number of roots each tooth 
ght to be reckoned to bave. | 
At the time of birth, only two dentes 
lares in each jaw have begun to oflify, and 
it at little more than the baſe, which has ſe- 
ral ſharp points ſtanding out from it.— The 
mporaneous grinders are placed more direct- 
upon the internal ſet than the other two 
ſes are; ſometimes there is a piece of the 
ne of the jaws between the to ſets; in o- 
er children, the two ſets have no bone inter- 
ed between them. 7 31 
From what has been ſaid, the anſwers to the 
owing queries may be given. 


100 Galey, de Gb. e „ ? 
) Fauchard, Chirurg. dent, chap. . 
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Why are children ſubject to ſalivation, u 
ver, convulſion, vomiting, purging, Ec. v ene 
their teeth are breeding or cutting the gums, Wl 

Why in children do the dentes inciſcre; Hag 
cut the gums, the canini next, and m VV 
laſt ? 3 F | 8 nv 

Why do children ſhed their teeth? ron 

Wherefore have theſe temporaneous teeth y H 
nerally no roots, or very ſmall ones ? jth 

Why have theſe firſt teeth ſometimes rog * 


and that more frequently in teeth pulled 
art than in thoſe which are ſhedded by nay 
(4a)? 
{ ky do theſe roots frequently come 0 
wards through the gums ? 
Whence come butter or buck teeth ? 
How do theſe teeth ſometimes go into t 
natural row with the others, after pulling an 
ten tooth near them ? 
Ho have ſome people got two rows of tee 
in one or both jaws (5) ? | 
Why do the teeth of old people looſen, a 
then drop out entire ? 
Whence ariſe the new ſets of teeth whit 
ſeveral old people obtain (c)? 
Why are not the gums of toothleſs old pe 
ple torn by the hard ſockets in chewing ? 
Why are the teeth inſenſible when light 
filed or raſped ? 26 
How come they to be ſenſible of heat 
cold, to be ſet on edge by acids, or to g 


(a) Fauchard. Chirurgien dentiſte, p. 9. 
£6) Blaf. Comment, ad Veſling. Syntagm. cap. 1. 3 
4% Hoffman. in Van. Horn, microcoſm, p. 38 


— 
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uneaſy ſenſation when gritty or ſandy ſub- 
ances are rubbed between them? 

Why does a perſon who has a pained tooth 
nagine it longer than any other? | 
What is the reaſon of ſome perſons dying 

pnvulſed, upon raſping or filing down an. over- 
rown tooth (a2)? 

How do the teeth' break and moulder away 

ithout any pain in ſame people and not in o- 
ers? 

What parts are affected in the tooth · ach? 
What are the cauſes of the tooth- ach? 

May worms be reckoned among theſe cauſes 
? . 


Why are the dentes molares moſt ſubje& to 
at diſeaſe ? | 
In what different manners ought the ſeveral. 
aſſes of teeth to be extracted when ſuch an 
eration is neceflary ? . 
Whence proceeds the violent obſtinate he- 
prrhagy, which ſometimes attends the drawing. 
teeth (e)? | 
Why is it more difficult and dangerous to 
aw the eye teeth than any other ? 
What makes it impoſlible frequently to draw 
inders without bringing away part of the 
w-bone with them, or breaking the fangs ? 

| * Why 


(a) Bartholin. Anat. reformat. lib. 4. cap. 14. | 

(5) Jacob. in Act. Hafn. vol. 5. obſ. 107. —Pechlin. Ob- 

1 medic. lib. 2. obſ. 36.— Bartholin. Hiſt. medic cent. 3. 
98. | 

e) Pare. livre 6 chap, 2.,—Rolfinc, lib. 2. cap. 27. & 

. Mocbii Fundim, medicin. cap. 9. Ephemerid. Ger- 


n. dee. 1. ann, 3. obſ. 319. Fauchard. Chirurg. 
at lie, tom. 1. chap. 2 3, obſerv. 7, * 4 
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Why do teeth foon replaced after being © 
trated, become again fixed in the ſockets (a 

According to the diviſion made of the ſkel 
ton, we ſhould now proceed to the deſcripti 
of the trunk of the body. But muſt firlt c 
ſider a bone, which cannot well be ſaid to belon 
to either the head or the trunk ; nor is it in 
mediately joined to any other, and therefore 
very ſeldom preſerved with fkeletons. Hy 
ever, it is generally deſcribed by authors aft 
the bones of the face: In obedience thereſa 
to the prevailing method, I ſhall next exam 
the ſtructure of 

The OS HYOTDES®, which is ſitua 
horizontally between the root of the tong 
and the larynx. It is properly enough nam 
hyoides, from the reſemblance it bears to 
Greek letter v, and may, for a clearer dem 
ſtration of its ſtructure, be diſtinguiſhed into 
body, cornua, and appendices. © _ 

The body is the middle broad part, com 
before, and hollow behind. The conn 
fore-part is divided into two, by a ridge, i 
to the middle of which the mylo-hyoidei, at 
into the ſides the /?ylo-hyoider, muſcles are 
ſerted. — Above the ridge, the bone is i 
rizontal, but pitted in the middle by the i 
ſertion of the two geuio-hyordei muſcles, at 
a little hollowed more laterally by the baj 
gl.. — Below the ridge, it is convex, * 


(a) De la Motte Chirurgie, tom. 1. chap. 4. obſ. 2. 
Fauchard, Chirurgien dentiſte, tom. 1. chap. 29. 

* Hypſyloides Lambdoides, wapaga'ry, pupuyyerip 
gutturis, os linguz, os morſus Adami, aſſeſſor, os la 
bicorne. 3 | 
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tle flatted in the middle by the ſerno hyoider, 
d pitted more externally by the coraco-hyoi- 
The concavity behind faces backwards 
d downwards to receive the thyroid cartilage, 
hen the /arynx and the os hyoides are pulled 
wards each other by the action of the /terno+ 
oder and hyothyroidei muſcles ; and to its up- 
r edge, the ligamentous membranes of the 
plottis, tongue, and thyroid. cartilage, are 
xed. | 
The cara of the“ os hyoides are ſtretched ' 
ckwards from each ſide of its body, where 
en a ſmall furrow points out the former ſe- 
ration; for: in young ſubjects, the body and 
ua are not one continued ſubſtance, as they 
me afterwards to be in adults, — Theſe cor- 
are not always ſtreight, nor of equal 
oth ; their two. plain ſurfaces ſtand obliquely 
pping from above outwards and downwards. 
lato the external, the cerato gloſſus is in- 
ed above, and the thyro-hyoideus muſcle be- 
and to the one behind, the ligamentous 
mbrane of the tongue and larynx adheres. 
ch of the cornua becomes gradually ſmaller, 
it is extended from the baſe ; but ends in a 
nd tubercle, from which a moveable carti. 
e ſtands out, which is connected to the up- 
proceſs of the cartilago thyroidea. 
Where the body of the os hyoides joins on 
1 ſide with its cornua, a . ſmall ſtyliform 
ceſs, called appendix: +, riſes upwards and 
kwards, into which the muſculi ſtylo-hyoidet 
i, and part of the hyc-glofſi muſcles are fix- 
03 ed. 


Crura, latera inferior. 
Crura ſuperiora, latera ſuperiora, oſſa graniformia - 


i 
i 
| 


» 
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ed. From each of them a ligament is ſon 
times extended to the /?yloid proceſſes of the 
temporal bones, to keep the os hyoides fron 
being drawn too much forewards or downwar, 
The part of this ligament next to theſe py 
ceſſes ſometimes forms into ſeveral cartilag 
which afterwards oflify in old people. Rue 
(a) ſays that he has ſeen this oflification con 
nued as far up as the ſtyloid proceſſes, whi 
were therefore joined to the os hyoides by | 


The ſubſtance of the os e is cellul 
but covered with a firm external plate, whit 
is of ſufficient ſtrength to bear the actions 
ſo many muſcles as are inſerted. into it. 

It is not articulated with any bone of f 

body, except by means of the muſcles and 
gaments mentioned. 
The uſe of the -os hyoides, is to ſerve u 
ſolid lever for the muſcles to act with, in 
ling or depreſſing the tongue and larynx, 
in enlarging and diminiſhing the capacity 
the fauces. - : 

At birth, this bone is in a cartilaginous ſl 
excepting a ſmall point of bone in the mid 
of its body, and in each of the cornus. 
The appendices frequently remain cartilagin 


many years. 
43 | 


— 


(%) Aeverſ. anat. dec. 3. 895 | dy 
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OF THE TRUNK 
HE TRUNK conſiſts of the. ſpine, pelvis, and 


thorax. | 

he SPINE “ is the long pile of bones ex- 
ded from the condyles of the occiput to the 
| of the rump. It ſomewhat reſembles two | 
qual pyramids joined in a common baſe. It 
not, however, ſtreight; for its upper part 
g drawn backwards by ſtrong muſcles, it 
dually advances forewards, to ſupport the &- 
agu, veſſels of the head, gc. Then it turns 
kwards, to make place enough for the heart 
| lungs. It is next bended forewards, to ſup - 
the viſcera of the abdomen. It afterwards 
s backwards, for the enlargement of the 
is, And, Jaſflly, it is reflected forewards, for 
aining the loweſt great gut. 

he ſpine is commonly divided into true and 
e vertebre ; the former conſtituting the long 
per pyramid, which has its baſe below, while 
falſe vertebre make the ſhorter lower pyra- 
d, whoſe baſe is above; | | 
he TRUE VERTEBREZ Þ+ are the twen- 
four upper bones of the pine, on which the 
eral motions of the trunk of our bodies are 
formed; from which uſe they have juſtly 
[ their name. : | 
Each of theſe vertebræ is. compoſed of its 
dy and proceſſes, | 

The 


4 ra xis vprey & xa, ig oupiyk, con, tergum, ho- 
IS carina. — 


CE, op ſpondyli rbiculata, offs verte- 
ta, verticals,” .* W066, Reim oſſa o . 
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The body is the thick ſpongy fore.; 
which is convex before, concave backy; 
horizontal and plain in moſt of them aboye 
below. Numerous ſmall holes, eſpec 
on the fore. and back part of their ſurface, 
paſſage to their veſſels, and allow. the | 
ments to enter their ſubſtance. The ei 
of the body of each vertebra are covered, 
ſpecially at the fore - part, with a ring of h 
firmer and more ſolid than the ſubſtance of 
body any. where elſe. Theſe rings ſeem t 
joined to the veriebræ in the form of en 
ſes, but are alledged by ſome (a) to be the 
gaments oſſified. They are of great uſe in; 
venting the ſpongy bodies from being br, 
in the motions of the trunk. 

Between the bodies of each two adjai 
vertebræ, a- ſubſtance between the natu 
ligament and cartilage is interpoſed ; ut 
ſeems to conſiſt of concentrical curve fi 
when it is cut horizontally; but when itis 
vided perpendicularly, the fibres appen 
lique and decuſſating each other (6).— The. 
er part of the intervertebral: ligaments is 
moſt ſolid and hard; and they gradually bed 
ſofter. till they are almoſt in the form 
glairy liquor in the: center; and there 
theſe ſubſtances. were. not improperly. e 
mucous ligaments by the ancients 00 
external fibrous part of each is capable of be 
greatly extended, and of being compreſſed 


(a) Fallop. Obſervat. anatom. 

) Blancard, Anat. reform. cap. 32. Weitbrecht, 55 
molog. ſect. 4. 15s. 

(e) Galen. de uſu, part, Hb. 12. cap, 26; 
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ery ſmall ſpace, while the middle fluid 


is incompreſſible, or nearly fo; and the 
s of this ligament between the circumfe- 
eand center approach in their properties 
ither, in proportion to their more ſolid or 
e fluid texture. The middle point is 
efore a fulcrum, or pivet, on which the 
jon of a ball and ſocket may be made, with 
a gradual yielding of the ſubſtance of the 
ent, in which ever direction our ſpines 
moved, as ſaves the body from violent 
ks, and their dangerous 8 (c). 
This ligamento. cartilaginous ſubſtance is 
y fixed to the horizontal ſurfaces of the 
es of the wvertebre, to connect them, in 
h it is aſſiſted by a ſtrong membranous li- 
ent, which lines all their concave ſurface, 
by (till a ſtronger ligament that covers all 
anterior convex ſurface. 
e may lay, it down as a general rule, not- 
ſtanding ſome exceptions, That the bodies 
t vertebræ are ſmaller, and more ſolid a- 
but as they deſcend, they appear larger 
ore ſpongy ; and that the cartilages be- 
n them. are thick, and. the ſurrounding li- 
nts ſtrong. in proportion to the largeneſs 
de vertebræ, and to the quantity of motion 
perform : By which diſpoſition, the great- 
eight is ſupported on the broadeſt beſt ſe- 
d baſe, and the middle of our body is al- 
da large and ſecure motion. 
om each fide of the body of each verte- 
a bony bridge is produced backwards, and. 
de; from the poſterior end of which, one 
ſlanting. 


Medical eſſays and obſerv. vol. 3 , art. 2. 1 
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flanting proceſs riſes and another deſcends. 
{mouth, and what is generally the Aattel'f 
of each of theſe four proceſſes, which are ei 
the oblique*, is covered with a ſmooth e 
lage; and the two lower ones of each ver 
are fitted to, and articulated with the two 9 
or aſcending oblique proceſſes of the vertehy 
low, having: their articular ligaments fixed 
to the rough line round their edges. 
From between the oblique proceſſes of x 
ſide the vertebra: is ſtretched out lateral 
to a proceſs that is named tranſverſe. 
From the back-part of the roots of the 
oblique, and of the tranſverſe proceſs of- 
ſide, a broad oblique bony plate is exe 
backwards, where theſe. meet, the ſeventh 
ceſs of the vertebre takes its riſe, and 
out backwards: This being generally ( 
ointed and narrow edged, has therefare! 
called /pinal proceſs ; from which this \ 
chain of bones has got its name. 
Beſides the common ligament which lin 
the internal ſurface of the ſpinal. proceſſ 
well as of the bodies, there are particul 
gaments that connect the bony bridges and 
ceſſes of the contiguous vertebr together, 
The ſubſtance of the proceſſes is conli 
bly ſtronger and firmer, and has a. thicker e 
nal plate than the bodies of the vertebre bi 
The ſeven proceſſes form a concani 
their fore-part, which, joined to the ot 
the back-part of the bodies, makes a great! 
and the holes of all the vertebre forms 


* Articulatorii, minimi. 
; 
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conduit“, for containing the /pinal mar- 
In the upper and lower edge of each 
al bridge, there is a notch. Theſe are fo 
ted to each other in the contiguous verte- 
2s to form a round hole in each ſide be- 
a each two vertebræ, through which the 
s that proceed from the /pinal marrow 
ts blood veſſels paſs. 
e articulations then of theſe true vertebrae 
lainly double; for their bodies are joined 
e intervening cartilage above deſcribed, 
heir oblique proceſſes being tipped with 
ges, are ſo connected by their liga- 
s, as to allow a ſmall degree of motion 
ſides. Hence it is evident, that their 
r of motion is altered in different poſitions 
e trunk: For when we bow forewards, 
pper moved part bears entirely on the bo- 
ff the vertebrae: If we bend back, the ob- 
proceſſes ſupport the weight: If we re- 
to one fide, we reſt upon the oblique 
es of that ſide and part of the bodies : 
ſtand erect, all the bodies and oblique 
ſſes have their ſhare in our ſupport. 
nce it follows, 1. That becauſe the joints 
dich the ſpine is compoſed are ſo nume- 
the ſpinal marrow, nerves, bload-veſſels, 
e not liable to ſuch compreſſion and o- 
etching in the motion of the trunk of 
ody, as they would otherwiſe be, ſince ſe - 
vertebrae muſt be concerned in every mo- 
of the ſpine; and therefore a very ſmall 
ture is made at the conjunction of any 
| two 


Ps cpi, own, Canalis, . 
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two vertebrae (a). 2. That an erect poſu 
the ſureſt and firmeſt, becauſe the ſurfars 
contact of the fulcra is largeſt, and the yg 
is moſt perpendicular to them (b). 3. Tha 
muſcles which move the ſpine act with g 
er force in bringing the trunk to an ere 
ſture, than in drawing it to any other: f 
bending forewards, backwards, or to a ide 
muſcles which perform any of theſe 2 
are nearer the center of motion; conſequ 
the lever with which they act is ſhorter, 
when the center of motion is on the 

the vertebra, oppoſite to that where theſe 
cles are inſerted ; which 1s the caſe in 
the trunk. This is extremely neceſſary; | 
in the defleQtions of the ſpine from a pe 
dicular bearing, the weight of the body} 
inclines it which way we deſign ; where 
raiſing us erect, this great weight mul 
more than counteracted. 4. In calculating 
force exerted by the muſcles which mor 
ſpine, we ſhould always make allowanct 
the action of the cartilages between the 
tebrae, which, in every motion from an 
poſture, muſt be ſtretched on one (ide, 
compreſſed on the other, to both which 
reſiſt ; whereas, in raiſing the trunk, 
cartilages aſſiſt by their ſpringy force (c) 
We arc hence naturally led into the 
our .heighth of ſtature increaſing in the 1 


{s) Galen de uſu part. lib. r2. cap. 12. 

(b) Paaw- de offib. part. 2. cap. 2+ 

(c) Borelli, de mctu animal. pars 1. ſchol. ad pre 
Tarent. Hiſteire de Vacad, des ſciences, 1703+ 
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g, and diminiſhing at night (4) for the in- 
cmediate cartilages of the vertebrae being 
refſed all day long by the weight of our bo. 
y, become more compatt and thin in the e- 
ening ; but when they are relieved from this 
refſure in the night, they again expand them- 
ves to their former thickneſs; and ſecing 
e bulk of any part muſt vary according to 
e different diſtenſion or repletion of the veſ- 
Is compoſing it, we may underſtand how we 
come taller after a plentiful meal, and de- 
reaſe after faſting or evacuations (b). 6, 
rom the different articulations of the bodies, 
d oblique proceſſes of the vertebrae, and the 
ferent ſtrength of the ligaments, it is plain, 
dat they are formed ſo as to allow much larger 
otion forewards than backwards; this laſt be. 
gof much leſs uſe, and might be dangerous, 
y overſtretching the large blood-veſſels that 
e contiguous to the bodies of the vertebrae 
). 7. The intervertebral cartilages ſhrivel- 


pſture ; to allow ſufficient and ſecure motion 

the head, neck, and trunk of the body, 

dd to ſupport and defend the bowels, and o- 

er ſoft parts. 

At the ordinary time of birth, each verte- 

a conſiſts of three bony pieces, connected by 
| P cartilages; 

) Waſſe Philo ſoph. tranſact. . 383. art. 2. 

9 . Hiſtoire de rr . * 5 725 · 

le) Galen. de uſu part, lib, 1. cap. 16. 


„ge 25 they become more ſolid by age, is the 
e de why old people generally bow forewards, 
id cannot raile their bodies to ſuch an erect 
„ clhure as they had in their youth. 

5 The true vertebrae ſerve to give us an erect 
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cartilages; to wit, the body, which is not ft 
ly oflified, and a long crooked bone on e 
"ſide; on which we ſee a ſmall ſhare of f 
bony bridge, the oblique proceſſes comple 
the beginning tranſverſe proceſſes, and the d 
| lique plate, but no ſpinal. proceſſes, ſo thaty 
| 'teguments are in no danger of being hun 
the ſharp ends df theſe ſpinal proceſſes ; vb 
à child is. in its bended ; poſture in che woll 
nor while it is ſqueezed in the birth. 

From this general mechaniſm of the pi 
an account is ealily dedoced of all the'differg 
preternatural curvatures which the ſpine igt 

pable of: for if one or more *wvertebry, ( 
their cartilages, are of. unequal thicknek } 
oppoſite {ides, the ſpine muſt be reclined q 


—— — . —ͤ—— H? 


to the thinner ſide; Which now ſuſtaining MF f 
, greateſt ſhare of the weight, «moſt ſtill Wl 
more compreſſed, confequently hindered f be. 
extending ſelf in proportion to the other I. 
which, being too much freed of its bur (til 
bas liberty to enjoy a luxuriant growth. d p. 
cauſes on which ſuch an inequality of thidil?! 
neſs in different ſides of the vertebrae depet ſpir 
may vary: for either it may be owing to inf 

over-diſtenſion of the veſſels of one ſide, ¶ tho 
from thence a preternatural increaſe of Wii" * 
thiekneſs of that part; or which more cos | 
monly is the caſe, it may proceed from e ©: 
obſtruction of the veſſels, by which the zr 
cation of, proper nouriſhment to the bony be. 
ſtance is hindered, whether that obſtruci 0! 
depends on the faulty diſpoſition of the vel"! 
or fluids ; or if it is produced by an uneq - 
if. 


mechanical preſſure, occaſioned by a paralyi 
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akneſs of the muſcles and ligaments, or by 
paſmodic over- action of the muſcles on any 
je of the ſpine, or by people continuing . 
g, or putting themſelves frequently into any 
ſure declining frpm the ere& one: In all 
eſe caſes one common effect follows, to wit; 
e vertebrae, or their cartilages, or both, turn 
ick on that ſide where the veſſels are free, 
d remain thin on the other fide where the 
els are ſtraitened or obſtruted ——When- 
er any morbid curvature is thus made, a fe- 
nd turn, but in an oppoſite direction to the 
mer, mult be formed; _ bath» becauſe the 
aſcles on the convex fide of the ſpine being 
tched, muſt have a . ſtronger natural con- 
ion to draw the parts to which their ends 
fixed, and becauſe the patient makes ef- 
ts to keep the center of gravity of the bo- 
perpendicular to its baſe, that the muſcles 
y be relieved from a conſtant violent con- 
tle ſtate, which always creates uncafinels . 
d pain. 
When once we underſtand how theſe crook-- 
ſpines are produced, there is little difficul- 
in formipg a” juſt prognoſis; and a proper 
thod of cure may be eaſily contrived, which 
ſt vary as, to the internal medicines, accor. 
g to the different cauſes on which the diſ- 
le depends: But one general indication muſt -- 
purſued by ſurgeons ; which is, to counteract 
bending force, by increaſing the compreſ - 
a on the convex part of the curvature, and 
hiniſhing. it en the concave fide. - The man- 
of executing which in particular caſes muſt 
liffzrear, and requires a very accurate exa-. 
22 Ss, : minativn..; 
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mination of the circumſtances both of the gf 
eaſe and patient. In many ſuch caſes, I be 
found ſome ſimple directions, as to poſtures 
which the patient's body ſhould be kept, 
very great advantage. 

Though the true verlebræ agree in the g 
neral ſtructure which I have hitherto deſeribe 
yet becaule of ſeveral ſpecialities proper to 
particular number, they are commonly divids 
into three claſſes, viz. cervical, dirſal, a 
lumbar, | 

The cervical “ are the ſeven upper moſſ t 
tebrae; which are diſtinguiſhed from the telt 
theſe marks. Their bodies are ſmaller: 
more ſolid than any others, and flatted on fl 
fore part, to make way for the &/ophagy 
or rather this fat figure is owing to the pre 
lure of that pipe, and to the action of || 
langi celli and anterior recti muſcles. ——Tht 
are alſo flat behind, where ſmall proceſſes il 
to which the internal ligaments are fixed, 
The upper ſurface of the body of each u. 
icbra is made hollow, by a flanting thin proc 
which is raiſed on each fide :>-—- The lov 
{nrface is allo excavated, but in a different m 
ner ; for here the poſterior edge 1s raiſed a 
tle, and the one before is produced a cond 
able way.—-—-Hence we ſee how the can 
ges between thoſe bones are firmly connect 
and their articulations are ſecure. 

The cartilages between theſe vertebrae 
thick, eſpecially at their fore-part ; whick 


* Tpxxmu, 'vx+5, colli. 
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e reaſon why the vertebræ advance foreward 
they deſcend, and have larger motion. 
The oblique proceſſes of theſe bones of the 
> more juſtly deſerve that name than 
oſe of any other vertebræ. They are ſitua- 
| lanting ; the upper ones having their ſmooth. 
dalmoſt flat ſurfaces. facing. obliquely back 
rds and upwards, while the inferior oblique 
ceſſes have theſe ſurfaces facing obliquely 
ewards and downwards. | 
The tranſverſe proceſſes of theſe vertebræ are 
med in: a different manner from thoſe of any 
der bones of the ſpine : For beſides the 
mon tranſverſe proceſs riſing from between 
oblique proceſſes of each ſide, there is a 
ond one that comes out from the ſide of 
body of each vertebra ; and theſe two pro- 
ſes, after leaving a circular hole for the paſ- 
e of: the cervical artery and vein, unite, 
| are confiderably. hollowed at their upper 
t, with riſing ſides, to protect the nerves 
t paſs in the hollow; and at laſt. each ſide 
ninates in an obtuſe. point, for the inſertion 
muſcles, _ 
he ſpinal. proceſſes of theſe cervical bones 
d nearly ſtreight backwards, are ſhorter 
1 thoſe-of any other vertebre, and are fork - 
or. double at their ends.; and hence allow a 
e convenient inſertion to muſcles. 
he thick cartilages between the bodies of 
le cervical vertebra, the . obliquity- of their 
(ue proceſſes, and the ſhortneſs and horizon- 
ltoation of their /pinab proceſſes, . all. con- 
to allow them large motion. 

EY; The 
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The holes between the bony- croſs bridge 
for the paſſage of the nerves from the jj 
marrow, have their largeſt ſhare formed in 
loweſt of the two vertebre, to which they ; 
common. 

So far moſt of the cervical vertebrae age 
but they have ſome particular differency 
which oblige us to conſider them: ſeparately, 
The firſt, from its uſe of ſupporting 
head, has the name of atlas“; and is {| 
called epiſtrophea, from the motion it perfon 
on the ſecond. 

The atlas, contrary to all the other v 
brae of the ſpine, has no body; but, inſt 
of it, there is a. bony arch. In the con 
fore-part of which, a ſmall - rifing- appea 
where the. muſculi longi coll; are inſerted; 
on each ſide of this protuberance, a ſmall ea 
may be obſerved, where the recti interni 
res take their rife —— The upper and l 
parts of the arch are-rovgh and unequal, wit 
the ligaments that connect this vertebra to 
95 0ccipitis, and to the ſecond vertebra arel 
ed.——The back-part of the arch is con 
ſmooth, and covered with a cartilage, in 4 
cent ſubject, to receive the tooth. like - proc 
of the ſecond vertebra.— lu à fitſt ven 
from which. the ſecond has been ſeparatech 
hollow makes the paſſage for the ſpinal mar 
to feem much larger than it - really 1s: 
each fide. of it. a ſmall rough ſinuoſity mij 
remaiked, where the ligaments going to 8” 
ſides of the tooth-like procels of the # 


olloy 
ver 
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1-bra are faſtened ; and on each fide, a 
Il rough protuberance and depreſſion is ob- 

able, where the tranſverſe ligament, which 
res the tooth-like proceſs in the ſinuoſity, 
ned, and hinders that proceſs from injuring -. 
medulla ſpinalis in. the fletions of the... 


d. 

The atlas has as. little ſpinal proceſs as body; 
inſtead - thereof, there is a large bony - 
„that the muſcles whieh paſs over this 
bra at that place might not be hurt in 
-nding the head. On the back and upper 

t of this. arch there are two depreſſions, 
re the rect᷑i poſtici minores take their riſe; 
at. the lower part are two other ſinuoſities, 
d which the, ligaments which connect this 
e to the follawing one are fixed. 9 
The ſuperior oblique proceſſes of this alla: 
large, oblong, hollow, and more horizon- 
than in any other vertebra.— —They riſe 
e in their external than internal brim; by 
ch their articulations with the condyloid - 
eſſes of the os occipitis are firmer, Un · 
the external edge of each of theſe. oblique 
eſſes, is: the %a, or deep open channel, 
hich the vertebral arteries make the circu« 
turn, as they are about to enter the great 

men of the occipital bone, and where the 
th pair: of nerves goes out. In ſeveral : 
ies, I have ſeen this faſſa covered with bone. 
The inferior oblique proceſſes extending 
m within outwards and downwards, are large, 
cave, and circular. So. that. this vertebra, 
trary to the other ſix, receives the bones 
with. 
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rg which it is articulated both above and! 
w. 

The tranſverſe proceſſes here are not n 
hollowed or forked, but are longer and la 
than thoſe of any other vertebra of the ng 
for the origin and inſertion of ſeveral muſe, 
of which. thoſe that ſerve to move this vert 
on the ſecond have a conſiderable lever to 
with, becauſe of the diſtance of their inſer 
from the axis of revolution. 

The hole for the ſpinal marrow is larger 
this than in any other vertebra, not only 
account of the marrow being largeſt. here, 
alſo to prevent its being hurt by the motion 
this vertebra on the ſecond one——This 
hole, and the long tranſverſe proceſſes, n 
this the broadeſt vertebra of the neck. 

The condyles. of the og occipitis moveht 
wards and backwards in the fuperior-obli 
proceſſes of this veriebra ; but fromthe fy 
of. the bones forming theſe” joints, it. ap 
that very little motion can bere be allows 
either fide ; and there muſt be, ſtall. leſs. 0 
lar motion.., 

In new-born children this vertebra. has 


the two lateral pieces oſſiſied; the arch, wa + 
it has at ics fore-part inſtead.of- a. body, N by 
cartilaginous. | | 00 

The ſecond vertebra colli is called de 
fi om the tooth like proceſs on the upper ior 
of its body. Some authors call it epi/i94F. 
but improperly, ſince this deſignation is e 


applicable to the, ficſt, which moves on ti 


on an axis. F 
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he body of this vertebra is ſomewhat of a 
imidal figure, being large, and produced 
nwards, eſpecially at its fore-fide, to enter 
1 hollow of the vertebra below; while 
upper part has a ſquare proceſs with a ſmall 
t ſtanding out from it. This it is that is i- 
ined to reſemble a tooth “, and has given 
e to the vertebra.— The ſide of this pro- 
on which the hollow of the anterior arch 
e fuſt vertebra plays, is convex, ſmooth, 
covered with. a cartilage ; and it is of the 
form behind, for the ligament, which is 
ded tranſverſely from one rough protube- 
e of the firſt veriebra to the other, and is 
aginous in the middle, to move on it.— 
gament likewiſe goes out in an oblique 
verſe direction, from each fide of the pro- 
dentatus, to be fixed at its other end to 
fiſt vertebra, and to the occipital bone; 
another ligament riſes up from near the 
t of the proceſs to the os occipitis. 
te ſuperior oblique proceſſes of this ver- 
| dentata are large, circular, very nearly 
horizontal poſition, and ſlightly convex, 
adapted to the inferior oblique proceſſes 
e firſt vertebra. A moveable cartilage is 
by ſome authors to be interpoſed between 
oblique proceſſes of the firſt .and ſecond 
bra; but 1 could never find it. The 
lor oblique proceffes of this vertebra den- 
anſwer exactly to the deſcription given of 
common to all the cervical vertebræ. 
The 


onoides, pyrenoides, odontoidgs, 
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The tranſverſe proceſſes of the veriebrad 
tata are ſhort, very little hollowed at f 
upper part, and not forked at their ends; 
the canals through which the cervical art 
paſs, are reflected outwards about the mij 
fubſtance of each proceſs ; ſo that the en 
of theſe veſſels may be directed toward; 
tranſverſe proceſſes of the firſt vertebra,— 
this curvature of the arteries been made 
part ſo moveahle as the neck is, while 
were not defended by a bone, and fixed tot 
done, ſcarce a motion could have been 
formed without the utmoſt hazard of com 
ſion, and a ſlop put to the courſe of the li 
with all iis train of bad conſequences. 
we obſerve this ſame mechaniſm ſeveral ti 
made uſe of, when there is any occaſion f 
fudden curvature of a large artery. Thi 
the third remarkable inſtance of it ve 
ſeen. The firſt was the paſſage of the can 
through the temporal bones; and the ſecond 
that lately deſcribed in the vertebral a 
turning round the oblique proceſſes of the 
vertebra, to come at the great hole of the 
cipital bone. 1 

The ſpinal proceſs of this vertebr a deni 
thick, ſtrong, and ſhort, to give ſufficient 

in to the muſculi recti majures, and vu 

eriores, and to prevent the contuſion. of 1 
and other muſcles in pulling the head back 
This ſecond vertebra conſiſts, at the d 
of four bony pieces: For, beſides the 
which I already mentioned as common if 
the vertebræ, the tooth-like proceſs of 
bone is begun at this time to be oſſiſied in 

mi 


or THE SKELETON. 179 


le, and is joined as an appendix to the 
y of che bone. Leſt this appendix be 
led or diſplaced, nurſes ought to keep the 
Is of new-born children from falling too far 
wards by „ay bands, or ſome ſuch means, 
e muſcles attain ſtrength ſufficient to pre- 
that dangerous motion. 

hen we are acquainted with the ſtructure 
articulations of the firſt and ſecond verte - 
and know exactly the ſtrength and con- 
jon of their ligaments, there is no difficul - 
underſtanding the motions that are per- 
jed upon or by the firſt ; though this ſub- 
Was Ley matter of hot diſpute among 
of the greateſt anatomiſls (a). It is 
of my purpoſe at preſent to enter into a 
| of the reaſons advanced by either party ; 
to explain the fact, as any one may ſee 
ho will remove the muſcles, which, in a 
t ſubject, hinder the view of theſe two 
, and then will turn the head into all the 
ent poſitions it is capable of. The head 
then be ſeen to move forewards and back- 
Is on the firſt vertebra, as was already ſaid, 
the atlas performs the circumgyratio upon 
econd vertebra ; the inferior oblique pro- 


ar way on the ſuperior oblique preceſſes 
te ſecond, and its body or anterior arch 
ig a rotation on the tooth-like proceſs, 
hich the perpendicular ligament that is 
from the point of the tooth-like proceſs 
e occipital bone is twiſted, while the la- 
ligaments that fix the proceſſus dentatus 

: ro 


dee Euſtach, de motu capitis, 


of the firſt vertebra ſhuffling eaſily in a - 
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upon the point of the tooth-like procels. 


a greater diſtance from the head, the 


to the ſides of the firſt vertebra, and to 
occipitis, are very differently affected; fo 
one upon the ſide towards which the { 
turned by the circumg yratio, is much ſhort 
and lax, while the oP oſite one is ſtretched 
made tenſe, and yielding at laſt no more, 
vents the head from turning any further u 
on this axis. So that theſe lateral ligu 
are the proper moderators of the circumg) 
of the head here, which muſt be latg 
ſmaller, as theſe ligaments are weaker 
ſtronger, longer, or ſhorter, and more 9 
capable of being ſtretched. ——Belides the 
volution on this axis, the firſt vertelri 
move a ſmall way to either fide ; but i 
vented from moving backwards and forey 
by its anterior arch, and by the croſs ligu 
which are both cloſely applied to the tool 

roceſs. Motion forewards here would 
Ln of yery bad conſequence, as it would 
brought the beginning of the ſpinal mi 


The rotatory motion of the head is of 
uſe to us on many accounts, by allowi 
to apply 12 our organs of the ſenſes 
jects: and the axis of rotation was altoy 
proper to be at this place; for if it had be 


of the head, if it had at any time been! 
ved from a perpendicular bearing to the 
very moveable joint, and thereby had 1 
red a long lever, would have broke the 
ments. at every turn n 
or theſe ligaments muſt have been fa 
much ſtronger than could have been co 
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to ſuch ſmall bones. Neither could this cir- 

lar motion be performed on the firſt vertebra 

thout danger, becauſe the immoveable part 

the medulla oblongata is ſo ncar, as, at each 

ge turn, the beginning of the /pinal mar- 

w would have been in danger of being twiſted, 

d of ſuffering by the compreſſion this would 

e made on its tender fibrils. 

It is neceſſary to obſerve, that the lateral or 
derator ligaments confine ſo, much the mo- 

dn of the firſt : vertebra upon the ſecond, that, 

ough this joint may ſerve us on ſeveral oc- 
ons, yet we are often obliged to turn our 
es farther round, than could be done by 
js joint alone, without the greateſt danger of 
iſting the ſpinal marrow tov much, and alſo 
luxating the oblique proceſſes; therefore, 
large turns of this kind, the rotation is al- 
ed by all the vertebrae of the neck and loins; 
(if this is not ſufficient, we employ moſt of 
joints of the lower extremities. This 
mbination of a great many joints towards 
performance of one motion, is alſo to be 
ſerved in ſeveral other parts of the body; 
withſtanding ſuch motions being generally 
d to be performed by ſome ſingle joint on- 


The third vertebra of the neck is by ſome 
led axis; but this rame is applied to it 
ith much leſs reaſon than to the ſecoud._— 
his third, and the three below, have no- 
ing particular in their ſtrufture ; but all their 
Its come under the general deſcription for- 
"ly given, each of them being larger as they 
elcend, he | 


8 The 
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The ſeventh “ vertebra of the neck is ne 
to the form of thoſe of the back, having f 
upper and lower ſurfaces of its body leſs b 
low than the others: The oblique proceſ 
are more perpendicular ;—— neither ſpinal x 
tranſverſe proceſſes are forked. —This ſeyer 
and the ſixth: vertebra of the neck have | 
hole in each of their tranſverſe. proceſſes my 
frequently divided by a ſmall croſs bridge, 
goes between the cervical vein and artery, tt 
any of the other vertebrae. 

The twelve dorſal + may be diſtinguiſh 
from the other vertebrae of the ſpine byt 
Following marks. 

Their bodies are of a middle fize, beta 
thoſe of the neck and loins ;——they are m 
convex before than either of the other t 


ſorts; and are flatted laterally by the preſſure b 
the ribs, which are inſerted into ſmall caviignn 
formed in their ſides. This flatting on ti 
ſides, which makes the figure of theſe ven 4 
brae almoſt an half oval, is of good uſe; 15 
it affords a firm articulation to the ribs, ala i 
the trachea arteria to divide at a ſmall ang If 
and the other large veſſels to run ſecure fro. 
the action of the vital organs ——Theſe bout 
are more concave behind than any of the obe 
two claſſes. Their upper and lower ſul. . 
ces are horizontal. * 
The cartilages interpoſed between the boi . 
of theſe vertebrae are thinner than in any o br 


„ Atlas quibuſdam, maxima, magna vertebra, promi 
+ ©wpexoc, jrrrppivvy 1oTV üer, an 
Qoris, ter gi. . | | a 
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the true vertebrae ; and contribute to the 
cavity of the ſpine in the thorax, by being 
neſt at their fore · part. 
e oblique proceſſes are placed almoſt per- 
dicular z the upper ones ſlanting but a little 
ewards, and the lower ones flanting as much 
kwards. —They have not as much convexi- 
or concavity as is worth remarking.— 
ween the oblique proceſſes of oppoſite ſides, 
ral ſharp proceſſes ſtand out from the upper 
lower parts of the plates which join to form 
ſpinal proceſs ; into theſe ſharp proceſles 
ng ligaments are fixed, for connecting the 
tebrae. 
The tranſverſe proceſſes of the dorſal verte- 
are long, thicker at their ends than in tho 
Idle, and turned obliquely backwards; which 
de owing to the preſſure of the ribs, the 
cles of which are inſerted into a depreſ- 
near the end of theſe proceſſes. 
he ſpinal proceſſes are long, ſmall pointed, 
ping downwards and backwards; from 
r upper and back-part a ridge riſes, which 
ceived. by a ſmall channel in the fore-part 
e ſpinal proceſs immediately above, which 
ere connected to it by a ligament. 
be conduit of the ſpinal marrow is here 
e circular, but, correſponding to the ſize of 
cord, is ſmaller than in any of the other 
ebrae, and a larger ſhare of the holes in the 
y bridges, for the tranſmiſſion of the nerves, 
rmed in the vertebra above, than in the 
delow. | | 
e connection of the dorſal vertebrae to 
ids, the thinneſs of their cartilages, the 
„K | erect 


remarkablé curvature of the ſpme obſen 


fſtretched vertebrae of the back; or old pes 


tebrae deviate from the rule of the vert! 


- ceiving the heads of the ribs, feems to 


the upper edge of each vertebra dectcales 
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erect ſituation of the oblique proceſſes, | 
length, ſlopiog, and connection of the fi 
proceſſes, all contribute to reftrain theſe 207 
brae from much motion, which might diſt 
the actions of the heart and lungs; and, 
conſequence of the little motion allowed he 
the intervertebral cartilages ſooner ſhrive], 
becoming more ſolid : And therefore, the f 


as people advance to old age, is in the | 


firſt become round. mouldered. 
The bodies of the four uppermoſt abrſal 


becoming larger as they deſcend ; for the | 


of the four is the largeſt, and the other tht! 
below gradually become ſmaller, to allow e 
trachea and large veſſels fo divide at (mJy! 


angles. 
The two uppermoſt vertebrae of the b 
inſtead of being very prominent forewards, 
flatted by the action of the miſculi longi 
and recti maferes. | 
The proportional ſize of the two little 
preſſions in the body of each vertebra fo 


in the following manner ; the depreſſion 


far down as the fourth, and after that iacre 
The tranſverſe proceſſes are longer int 
lower vertebra to the [:venth or eighth, 
their ſmooth ſurfaces, for the tubercles of 
ribs, facing gradually more. downwards; 
afterwards as they deſcend they become (hot 
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1 the ſmooth ſurfaces are directed more up- 
rds. . 

The ſpinous proceſſes of the vertebrae of the 
become gradually longer and more ſlant- 
from the firſt, as far down as the eighth or 


ter and more erect. 


med in it. 


thout any thing particular in its ſtructure. 
The eleventh 4 often has the. whole cavity 
the eleventh rib in its body, and wants the 
ooth ſurface on each tranſverſe proceſs. 


e on its tranſverſe proceſſes, which are very 
t. — The ſmooth ſurfaces of its inferior 
ique proceſſes face outwards: as the /umbar 


er vertebrae of: the back loſe gradually their 


bar. | 
th the ribs, ſhall be more particularly conſi- 


23 | may 


Aoplæ, guttoralis. 

X&Mignp | 
{ Afferng, in neutram partem inclinans; 
| A120vg1p, præeingens. 4 0 


ith vertebra ; from which they manifeſtly turn 
The firſt * vertebra, beſides an oblong hollow 
its lower edge, that aſſiſts in farming the 


ity wherein the ſecond rib is received, has 
whole cavity for the head of the firſt rib- 


The ſecond has the name of axillary +; 


The twelfth || always receives the whole 
ad of the laſt rib, and has no ſmooth ſur- 


And we may ſay, in general, that the 


emblance to thoſe of the neck, and the 
er ones come nearer to the figure. of the 


The articulation of the vertebrae of the back. 


| 
| 
[ 
i 
if 
| 
| 
Mi 
: 
I 
1 
\ 
p 


ed after the ribs are deſeribed. Only it 
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may be proper now to remark, that the lj 
ments which ſerve that articulation afq; 
connecting the vertebrae. 17 

The loweſt order of the true vertebrae is i 
lumbar *, which are five bones, that may | 
| diſtinguiſhed from any others by theſe mary 
1. Their bodies, though of a circular form 
| their fore-part, are ſomewhat oblong fig 
one fide to the other; which may be occaſ 
ed by the preſſure of the large veſſels, the a 
ta and cava, and of the viſcera, The epi 
ſes on their edges are larger, and thereforet 
upper and lower ſurfaces of their bodies: 
more concave than in the vertebrae of f 
back. 2. The cartilages between theſe u 
tebrae are much the thickeſt of any, and n 
der the ſpine convex within the abdomen, | 
their greateſt thickneſs being at their ft 


part. 3. The oblique proceſſes. are ftrong1 f 
— ; "al O —— ſides being ki * 
placed in parallel planes; the ſuperior, vii tis 
are concave, facing inwards, and the come. 

inferior ones facing outwards : and there es 
each of theſe vertebrae receives the one abt 
it, and is received by. the one below; u be 
is not ſo evident in the other two claſſes ali « 
deſcribed. 4. Their tranſverſe proceſſes 1 e 
ſmall, long, and almoſt exect, for allo bor 
large motion to each bone, and ſufficient Meth 
ſertion to mulcles, and for ſupporting and ler 
fending the internal parts. 5. Betwixt chi 


roots of the ſuperior oblique and tranſve 


proceſſes, a ſmall protuberance may be ny 
| 1 


®* Oopucs* Eg, $9:av, renum, lumborum. 
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ere ſome of the muſcles that raiſe the trunk 
the body are inferted. 6 Their ſpinal pro- 
2s are ſtrong, ſtreight, and horizontal, with 
ad flat ſides, and a narrow edge above and 
ow; this laſt being depreſſed on each ſide 
muſcles. And at the root of theſe edges, 
ſe rough ſurfaces for fung the ligaments. 
The canal for the numerous eords, called 
{a equina, into which the ſpinal marrow di- 
„ is rather larger in theſe bones than 
at contains that marrow in the vertebræ 
the back. 8. The holes for the paſſage of 
nerves are more equally formed out of 
bh the contiguous vertebrae than in the 
r clafſes 3 the upper one furniſhes how- 
r the larger ſhare of each hole. 

e thick cartilages between theſe lumbar 
ebrae, their deep oblique proceſſes, and their 
ſpinal proceſſes, are all fit for allowing 
e motion; though it is not ſo great as 
tis per formed in the neck; which appears 
n comparing the arehes which the head de- 
es when moving on the neck, or the loins 


he kmbar vertebrae as they deſcend, have 
ry oblique proceſſes at a greater diſtance 
| each other, and facing more backwards 
forewards. | | 
th tranſverſe and ſpinal proceſſes of the 
llemoſt vertebrae of the loins are longeſt 
thickeſt; in the vertebrae above and below 
are leſs : So that theſe proceſſes of the m__ 
| 16 


Naprryg. renalis, 
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and fifth ® are the leaſt, to prevent their 
king on the ribs or ofa ilium, or their bru 
the muſcles in the motions of the ſpine, 
The epiphyſes round the edges of the | 
dies of the lumbar vertebrae are molt raiſed in 
two loweſt, which conſequently make them; 
pear hollower in-#he middle than the others: 
The body of the fifth vertebra is rat 
thinner than that of the fourth. The ſi 
proceſs of this fifth is ſmaller, and the obli 
proceſſes face more backwards and forewy 
than in any other lumbar vertebra.. . 
After conſidering the ſtructure of the 
cular vertebræ, and their mutual connety 
we may obſerve a folicitous care taken that i 
ſhall not be disjoined, but with great difficu 
for beſides being connected by. ſtrong h 
ments proportioned to the forces which ar 
be reliſted, their bodies either enter (oi 
each other, as to prevent their being diſpla 
any way, as in the vertebrae of the neck; 
they are proped on all ſides, as theſe of the 
are by the ribs; or their ſurfaces of cont 
are ſo broad,. as to render. the ſeparation 
moſt impracticable, as in the iin; while 
depth and articulation of the oblique proce 
are exactly proportioned to the quantity 
motion which the other parts of the bones 
low, or the. muſcles can perform : Yet, 
theſe oblique proceſſes are ſmall, and the 
fore not capable of ſo ſecure a conjund 
as the larger bodies, they may ſooner yiei 
a disjoining force; but then their diſlocal 


* Ao xanimns, fulciens 
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zot of near ſo bad conſequence as the ſepa- 
on of the bodies wouid be: For, by the 
que proceſſes being diſlocated, the muſcles, 
ments, and fpinal marrow are indee 
ched; but this marrow muſt be compreſſed, 
entirely deſtroyed, when the body of the 
jebra is removed out of its place. 

he FALSE VERTEBR compoſe 
under pyramid of the ſpine. They are dil- 
puiſhed from the bones already deſcribed 
ly enough by this epithet of Falſe ; becauſe 
each bone into which they can be divided 
young people, reſembles the true vertebrae 
zue, yet none of them contribute to the 
tion of the trunk of the body ; they being 
mately united to each other in adults, ex- 
at their lower part, where they are move- 
; whence they are commonly divided into 

d bones, o ſacrum, and coccygis. N 
S SACRUM *, is ſo called, from being 
red in ſacrifice by the ancients, or rather 
aſe of its largeneſs in reſpect of the other 
tebrae.——T his bone is of an irregular trian- 
ar ſhape, broad above, narrow below, con- 
behind, for the advantageous origin of the 
ſeles that move the ſpine and thigh back- 
ds; and concave behind, for enlarging the 
ty of the pelvis. ———Four tranſverſe lines 
2 colour different from the reſt of the bone 
Ich are ſeen on its fore-part, are the marks. 
divilſion of the five different bones of which 
onſilts in. young perſons. | 


The 


* 


Tepm, e Ktyag Hippocrat. taooxro3urev, Ori- 
Wazrv, latum, os clntum, clavium. he ' 


190 OF THE SKELETON. 


The fore-part of the os /acrum, analogy 
the bodies of the true vertebre, is ſmooth 
flat, to allow a larger ſpace for the conti 
bowels, without any danger of hurting thy 
or this flat figure may be owing. to the « 
preſſure of theſe bowels, particularly of the 
gut. The back-part of it is almoſt ſire 
without fo large a cavity as the vertebra hz 
becauſe the ſpinal marrow, now ſeparatedj 
the cauda equina, is ſmall. ——— The bridge 
tween the bodies and proceſſes of this bone, 
much thicker, and in proportion ſhorter, 
in the former claſs of bones. The (tra 
of theſe croſs bridges is. very remarkable ig 
three upper bones, and is well proporti 
to the incumbent weight of the trunk of 
body, which theſe bridges ſuſtain in a tranke 
conſequently an unfavourable, ſituation, 
the body is erect. 

There are only two oblique proceſſes of 
85 ſacrum ;. one ſtanding out on each ſideſ 
the upper part of the firſt bone. Their 
erect ſurfaces face backwards, and are ar 
lated with the inferior oblique proceſſes of 
laſt vertebra of the loins, to which each 
theſe proceſſes is connected by a ſtrong 
ment, which riſes from a ſcabrous a 
round their roots, where: mucilaginous gl: 
are alſo lodged; —Tnſtead- of the other obli 
proceſſes of this bone, four rough tuber 
are to be feen on each ſide of its ſurface 
hind, from which the muſculus facer has 
origin. | 

The tranſverſe proceſſes here are all gr 
tagether into one large ſtrong oblong prod 


#"%\ 
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ach ſide 3 which ſo far as it anſwers to the 
three bones, is very thick, and divided 
two irregular cavities, by a long perpendi - 
ridge, —The foremoſt of the two ca- 
s has commonly a thin cartilaginous ſkin 
ting it in the recent ſubject, and is adapt- 
>the unequal protuberance of the os ilium, 
z ſtrong ligament connects the circum- 
ce of theſe ſurfaces of the two bones. — 
avity behind is divided by a tranſverſe ridge 
two, where ſtrong ligamentous ſtrings that 
om this bone to the os ilium with a cellu- 

bſtance containing mucus, are lodged. 
te tranſverſe proceſſes of the two laſt bones 
je os ſacrum are much ſmaller than the 
At their back - part near their edge, 
b and oblong flat ſurface give riſe to two 
7 ligaments which are extended to the os 

and are therefore called ſacroſciatic. 

te ſpinal proceſſes of the three uppermoſt 
of the os Jacrum appear ſhort, ſharp, and 
erect, while the two lower ones are 
dehind ; and ſometimes a little knob is ta 
n on the fourth, 'though generally it is 
ated, without the two legs meeting in- 
pine; in which condition alſo the firſt is 
to be ſeen; and ſometimes none of them 
but leave a ſinus, or rather foſſa, in- 
of a canal (a)—The muſeulus latifſimus 
piſſimus dorſi, ſacrolunibalis, and glutaeus 
have part of their origins from theſe 

proceſſes. he os | 
The 


heyen, Anat, tract. g. cap · 9.——Suc Trad. d oſteol. 
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The canal between the bodies and proc 
of this bone, for the cauda equina, is ti 
lar; and becomes ſmaller as it deſcends, y 
cauda alſo does. Below the third bone, 

aſſage is no more a compleat bony canal, 
is open behind; and is only there defends 
a ſtrong ligamentous membrane ſtretched 
it, which, with the muſcles that cover it, 
are very prominent on each ſide, is a ſuffi 
defence for the bundle of nerves within, 

At the root of each. oblique procels of 
bone, the notch is conſpicuous, by which 
ſuch another in the laſt vertebra of the 
a paſſage is left for the twenty-fourth ( 
nerve; and, in viewing the os ſacrzun, e 
before or behind, four large holes appe 
each fide, in much the ſane height, a8 
the marks of the union of its ſeveral bong 
main. Some of the largeſt nerves of the 
paſs through the anterior holes; and ſuper 
grooves running outwards from them in 
ferent. directions, ſhew the courſe of 
nerves. From the intervals of theſe gi 
the pyriformis muſcle chiefly riſes. 
holes in the back-part of the bone are co 
by membranes which allow ſmall nerves 
through them. The two uppermoſt of 
holes, eſpecially on the fore. ſide, att 
largeſt; and as the bone deſcends, the 
turn ſmaller. Sometimes a riotch is only 
ed at the lower part in each ſide of this! 
and in other ſubjects there is a hole cal 
to it and the os coccygis, through - whi 
twenty-ninth pair of ſpinal nerves paſſe: 
frequently a bony bridge is formed on the 
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t of each ſide by a proceſs ſent up from the 
ick part of the os coccygis, and joined to the 
tle knobs which the laſt bone of the os /a- 
m has inſtead of a ſpinal proceſs. Under this 
age or ugum, the twenty-ninth pair of ſpi- 
| nerves runs in its -courſe to the common 
les juſt now deſcribed. | 
The upper part of the body of the firſt bone 
embles the vertebrae of the loins; but the 
all fifth bone is oblong tranſverſely, and hol- 
in the middle of its lower ſurface. 
The ſubſtance of the os-/acrum is very ſpon- 
, without any conſiderable ſolid external plates, 
Lis lighter proportionally to its bulk than 
other bone in the body; but is ſecured 
m injuries by the thick muſcles that cover 
debind, aud by the ſtrong ligan,entous mem- 
nes that cloſely adhere to it, — As this is 
of the moſt remarkable inſtances of this 
t of defence afforded a ſoft weak bone, we 
y make the general -obſervation, That, 
re-ever we meet with ſuch a bone, one or 
ger, or both theſe defences. are made ule of; 
firſt to ward off injuries, and the ſecond 
keep the ſubſtance of the bone from yield- 
too eaſily. 55 
bis bone is articulated above to the laſt ver- 
ra of the loins, in the manner that the 
bar vertebrae are joined; and therefore 
lame motions may be performed here.—— 
articulation of the lower part of the os 
to the of coccygis ſeems well enough 
pted for allowing conſiderable motion to 
laſt bone, was it not much confined by 
ments. Laterally, the os ſacrum is joined 
Wes R 9 
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to the ofa ilium by an immoveable ck 
droſis, or what almoſt deſerves the name of 
ſuture + for the cartilaginous cruſt on the fi 
face of the bones is very thin, and both Mn 
ſurfaces are ſo ſcabrous and unequal, as to 1 
indented into each other; which makes ſuc 
ſtrong connection, that great force is requig 
to ſeparate them, after all the muſcles and 
gaments are cut. Frequently the two bo 
grow together in old ſubſects. 
The uſes of the os ſacrum are, to ſerv 
the common baſe and ſupport of the trunk 
the body, to guard the nerves proceeding froiip* « 
the end of the ſpinal marrow, to defend 
back- part of the pelvis, and to afford (uffie 
origin to the muſcles which move the tn 

and thigh. py 
- The bones that compoſe the or /acrum of 
fants, have their bodies ſeparated from ea e 
ther by a thick cartilage; and, in the | - 
manner as the true vertebrae, each of them 
fiſts of a body and two lateral plates, conne 
ed together by .cartilages ; the ends of | 
plates ſeldom being contiguous behind. m 
bs COCCTGTS , or rump bone, is that pn 
angular chain of bones depending from ue 
o ſacrum; each bone becoming (mall! e 
they deſcend, till the laſt ends almoſt in 
point. The os coccygis is convex behind, 
concave before; from which erooked pyran_y *<s: 
Kgure, which was thought to reſemble a 
Kow's beak, it has got its name. 


k ner 


2 <Offoruyion, loc cardæ O8, ſpcrdylium, -0s (us 
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This bone conliſts of four pieces in people of 
idle age: In children, very near the 
hole of it is cartilage: In old ſubjects, all the 
nes are united, and become frequently one 
ntioued bone with the os ſacrum. ; 

The higheſt of the four bones is the largeſt, 
ith ſhoulders extended farther to each fide 
an the end of the or /acrum ; which enlarge. 
nt ſhould, in my opinion, ſerve as a diſtin. 
iſhing mark to fix the limits of either bone; 
therefore ſhould take away all diſpute about 
ckoning the number of bones, of which 
e or other of theſe two parts of the falſe 
ricbre, is compoſed; which diſpute muſt 
Il be kept up, ſo long as the numbering five 
ix bones in the os /acrum depends upon the 
ertain accident of this broad ſhouldered little 
ne being united to or ſeparated from it. 
te upper ſurface of this bane is a little hol- 
. EFrom the back of that bulbous part 
ed its ſhaulder s, a proceſs often riſes up on 
h fide, to join with the bifurcated ſpine. of 
fourth and fifth bones of the os /acrum, to 
m the bony bridge mentioned in the de- 
iption of the os ſucrum.—Sometimes theſe 
pulders are joined to the ſides of the fifth 
de of the os ſacrum,. to form the hole in 
h ſide common to theſe two bones, for the 
ſage of the twenty-ninth pair of ſpinal 
Ives —— Immediately below the ſhoulders 
the 0s caccygis, a notch may be remarked in 
h fide, where the thirtieth pair of the ſpi- 
nerves paſſes ——The lower end of. this 
de is formed into à ſmall head, which very; 
en is hollow in the middle, 
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The three lower bones gradually becom 
ſmaller, and are ſpongy ; but are ſtrengh 
ened by a ſtrong ligament which covers ar 
connects them. —— Their ends, by which th 
are articulated, are formed in the ſame ma 
ner as thoſe of the firſt bone are. 

Between each of theſe four bones of you 
ſubjects a cartilage is interpoſed ; therefy 
their articulation is analogous to that of tj 
bodies of the vertebre of the neck : For, 
has been above remarked, the lower cad of H on 
os ſacrum, and of each of the three ſuperi 
bones of the os coccygis, has a ſmall depreſly 
in the middle; and the upper part of all 
bones of the os coccygis is a little concave, u 
conſequently the interpoſed-cartilages are thicl 
eſt in the middle, to fill up both cavities; | 
which they connect the bones more firmly, 
When the cartilages oſfify, the upper end 
each bone is formed into a cavity, exaCtly x 
apted to the protuberant lower end of f 
bone immediately above:—From. this ſort 
articulation, it is evident, that, unleſs whe 
theſe bones grow together, all of them ate 
pable of motion ; of which, the firſt and ſecon 
eſpecially this laſt, enjoys the largeſt ſhare, 

The lower end of the fourth bone terminat 
in a rough point, to which a cartilage is 
pended. * 

To the ſides of theſe bones of the os coc 
vis, the coccygei mulcles (a), and part of i 
levatores ani, and of the glutæi maximi, dl 
fixed. k 


(a), Douglas, Myogroph. chap. 40, Euſtach, tab. 
No. 45 20. | J 5 


— 
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The ſubſtance of theſe bones is very ſpongy; 
J in children cartilaginous : there being only 
art of the firſt bone oſſiſied in a new. born 
fot —Since therefore the inteſtinum rectum 
children is not ſo firmly ſupported as it is 
adults, this may be one reaſon why they are 
re ſubject to a procidentia ani than old peo- 
a) 5 
. the deſcription of this bone, we ſee 
w little it reſembles the vertebræ; ſince it 
dom has proceſſes, never has any cavity for 
ſpinal marrow, nor holes for the paſſage of 
res Its connection hinders it to be moved 
either ſide; and its motion backwards and 
ewards is much confined : Yet, as its liga 
nts can be ſtretched by a conſiderable force, 
s a great advantage in the excretion of 
feces alvine, and much more in child- 
ring, that this bone -ſhould remain move» 
e; and the right management of it, in de- 
ring women, may be of great benefit to 
m (b).—— The mobility of the os coccygrs 
iniſhing as people advance in age, eſpeci- 
when its ligaments and cartilages have 
been kept flexible by being ſtretched, is 
dably one reaſon why the women, who 
old maids before: they marry, have gene- 
y hard labour in child- bed. 
The os coceygis ſer ves: to ſuſtain the inteſti. 
rectum; and, in order to perform this of- 
more effectually, it is made to turn with a 
R 3 curve 


) Spicel. de humani corp. fabric. IS; 2 cap. 22. 
de oſſib. par. 2. cap. 3. 
Paaw, ibid. Deventer, Operat, chirurg. cap. 27. 
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curve forewards; by which alſo the bone it{{ 
as well as the muſcles and teguments, is 9 
ſerved from any injury, when we ſit with e 
body reclined back. 
The ſecond part of the trunk of the ſſe 
ton, the PELY/TS, is the cylindrical cn 
at the Jower part of the abdomen, formed 
the os ſacrum, 0s ceccygis, and ofa innmin 
which laſt therefore fall now in courſe t9 
examined. 
Though the name of 08S A INN0, 
NAT A contributes nothing to the kn 
ledge of their ſituation, ſtructure, or off 
yet they have been ſo long and unixe 
known by it, that there is no occaſion 
changing it.— They are two large broad by 
which form the fore-part and ſides of the 
vis, and the lower part of the ſides of the 
damen —In children each of theſe bones | 
vidently divided into three; which are 4 
wards ſo intimately united, that ſcarce the 
mark of their former ſeparation remains: 
e, they are deſcribed as cal 
br. Pu of three bones, to wit, the 0 i 
ium, and pubis; which 1 fhall firſt del 

; 3 and then Mall conſider what is 
moa to any two of them, or to all the thr 
OS ILIUM T, or hawunch- hone, is fi 
higheſt of the three, and reaches as far 
as one third of the great cavity into whid 
bead of the thigh-bone is rares. 


Th 


xen, Tpocpuras, ſacro cor juncta. 


+ A« yo, aivic', ſ apl. ium, lumbare, clunium, 
anchas. 
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The external ſide of this bone is unequally 
yex, and is called its dbrſum ; — the inter - 
concave ſurface is by ſome (but improper- 
named #&©co/fa.—— The ſemicircular edge 
the higheſt part of this bone, which is tip- 
with a cartilage in the recent ſubject, is 
ied the ſpine, into which the external or 
ſcending oblique muſcle of the abdomen is. 
ted; and from it the internal aſcending ob- 
ve and the tranſverſe muſcles of the belly,. 
th the glut eus maximus, quadratus lumborum, . 
i latifſimus dorſi, have their origin. Some (a), 
of opinion, that it is only the tendinous 
t of all theſe muſcles, and not a cartilage, 
commonly alledged, that covers this bony 
xe —The ends of the ſpine are more pro- 
nent than the ſurface of the bone below 
m; therefore are. reckoned proceſſes, — 
om the anterior ſpinal proceſs, the ſartorizs 
d faſcialis muſcles have their riſe, and the 
ter end of the doubled tendon of the ex- 
al oblique muſcle of the abdomen, com- 
ly called Fallopius's or Poupart's ligament, 
fixed to it. The inſide of the poſterior 
al proceſs, and of part of the ſpine foreward 
dm that, is made flat and rough where the ſa- 
Hlumbalis and long i ſſumus dorſi riſe; and to 
outſide ligaments, extended to the os /a- 
m and tranſverſe proceſſes of the fifth and 
urth vertebrae of the loins, are fixed (þ).—— 
low the anterior ſpinal proceſs another ptu- 
tuberance 


%) Winſlow, Expoſition anatomique du corps humain, 
(© des os frais, & 96. | |; 


EL Weitbrecht, Syndeſmolog. ſect. 4. $ 39. 40. 46. 47. 
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tuberance ſtands out, which, by its ſituatic 
may be diſtinguiſhed from the former, by ad 
ing the epithet of inferior, where the 


culus rectus tibiae has its origin (a).—Betwgh pr 
theſe two anterior proceſſes the bone is holly an 
ed where the beginning of the ſartorius mule: 
cle is lodged. —— Below the poſterior ſpinal phe! 
ceſs, a ſecond protuberance of the edge of ed 
bone is in like manner obſervable; which it 
cloſely applied to the os ſacrum.—— Under cb 

laſt proceſs a conſiderable- large niche is Mes 
ſervable in the os ilium; between the- ſides fibe 
which and the ſtrong ligament that is ſtretc be 
over from the os ſacrum to the ſharp-point in 
proceſs of the os iſehium of the recent ſubei 
a large hole is- formed, through which He o! 


muſculus-pyriformts, the, great ſciatic nerve, i — 
the poſterior crural veſſels paſs, and are pr 
tected from compreſſion. 

The external broad ſide or dorſum of f 
os ilium is a little hollow towards the fo 
part; farther back it is as much raiſed; then 
conſiderably concave; and, .laſtly; it is c 
vex. Theſe ine qualities are occaſioned by 
actions of the muſcles that are · ſituated on tl 
ſur face. From behind the uppermoſt of 
two anterior ſpinal proceſſes, im ſuch bone: 
are ſtrongly marked by the muſcles, a {e 
circular ridge is extended to the hollow 
ſage of the ſciatic: nerve. Between the |pl 
and this ridge, the glutaeus medius takes ! 
riſe. Immediately from above the lowel 
the. anterior ſpinal proceſſes, a. ſecond 1d 


(a) Baker, Curſ. oſlcolog · demonſtir. 3, 
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etched to the niche. Between this and 
former ridge, the glutacus minimus has its. 
in, _On the outſide of the poſterior ſpi- 
proceſſes, the dorſum of the os ilium is 
and rough, where part of the muſculus. 
deus maximus and pyrifcrmis riſes —The 
ſt part of this bone is the thickeſt, and is 
ed into a large cavity with high brims, 
efiiſt in compoſing the great acetabulum ; 
ch ſhall be conſidered, after all the three 
es that conſtitute the os innominatum are 
ibed. | 

he internal ſur face of the os ilium is con. 
in its broadeſt fore- part, where the in- 
a iliac muſcle has its origin, and ſome: 
e of the inteſtinum ilium and colon is lod- 
rom this large hollow, a ſmall ſinuo- 
js continued obliquely forewards, at the in- 
of the anterior inferior ſpinal proceſs, where 
of the pſoas and iliacus mulcles, with the 
al veſſels and nerves, paſs.- —The large 
avity is bounded below by a ſharp ridge,, 
h runs from behind forewards ; and, being 
inued with ſuch another ridge of the os 
forms a line of partition between the 
men and pelvis. Into this ridge the. 
d tendon of the pſoas parvus is inſert- 


| the internal ſurface of the os ilium, be- 
this ridge, is very unequal : For the up- 
part is flat, but ſpongy, where the /acro» 
alis and longifſimus dor ſi riſe. Lower 
, there is a tranſverle ridge from which 
ents go out to the os ſacrum.—Imme- 
ly below this ridge, the rough unequal ca- 


Vitles. 
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vities and prominences are placed, which 
exactly adapted to thoſe deſcribed on the 


of the os ſacrum. In the ſame manner, | 7 
upper part of this rough ſurface is porous | 
the firmer adheſion of the ligamentous cel . 
ſubſtance ; while the lower part is more (g F 
and covered with a thin cartilaginous ſkin, t | 
its immoveable articulation with the 92 
crum.——From all the circumference of 1 
large unequal ſurface, ligaments are extent 4 lh 
to the os /acrum, to ſecure more firmly bac 
conjunction of theſe bones. = 
The paſſages of the medullary veſſels te 
very conſpicuous, both in the dorſum and nal 
of many /a ilium; but in others they ar ee 
conſidei able. bo 
The poſterior and lower parts of theſe r. 
are thick ; but they are generally exceeding iſ de 
and compact at their middle, where they Med 
expoſe to the actions of the mu/culi du ed 
and iiacus internus, and to the preſſure e 
bowels contained in the belly. —— be! bor 
ſtance of the eſſa ilium is moſtly cellular, 3 
Cept & thin external table. er 
In à ripe child, the ſpine of the 0s 1 ci 
cartilaginous, and is afterwards joined to Wi: i; 
bone in form of an epiphyſe. —Thel fi 
_ end of this bone is not compleately Mus 
fe | 
OS ISCHIUM * or hip bone, is of 21 ol 
dle bulk between. the two other parts of Mee 
os innominatum, is ſituated loweſt of the . 
and is of a very irregular figure. luer 
* Coxz, coxendicis, pixis.. * 
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might be marked by an horizontal line 
wn near through the middle of the acetabu- 
for the upper bulbous part of this bone 
ms ſome leſs than the lower half of that 
it cavity, and the ſmall leg of it riſes to 
h the ſame height on the other ſide of the 
at hole common to this bone and the os 


J. 

rom the upper thick part of the os iſchi. 
2 (harp proceſs, called by ſome ſpinous, ſtands 
backwards, from which chiefly the muſcu- 
mxcygaens and ſuperior gemellus, and part 
the levator ani, riſe; and the anterior or 
nal /acroſciatic ligament is fixed to it. —— 
yeen the upper part of this ligament and 
bones, it was formerly obſerved that the 
erm muſcle, the poſterior crural veſſels, 
the ſciatic nerve, paſs out of the pelvis.— 
nediately below this proceſs, a ſinuoſity is 
hed for the tendon of the muſculus obtura· 
mernus.—In a recent ſubject, this part of 
done, which ſerves as a pully on which 
thturator muſcle plays, is covered with a 
entous cartilage, that, by two or three 
ll ridges, points out the interſtices of the 
in the tendon of this muſcle. _—-— The 
ſurface of the bone at the root of this 
dus proceſs is made hollow by the pyrifur- 
or iliacus extornus muſcle. 

low the ſinuoſity for the obturator 
le, is the great knob or tuberoſity, co- 
| with cartilage or tendon (a). — The 
r part of the tuberoſity gives riſe to the 
mferior 


Winſlow, Expoſit, anat, des 08 frais, * 96. 
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inferior gemellus muſcle. To a nag 
the inſide of this, the external or pq 
ſacroſciatic ligament is ſo fixed that het 
it, the internal ligament, and the finuoſy 
the os i/chium, a paſſage is left for the M 
nal obturator muſcle.— The upper i 
ſmooth part of the tuber, called by ſons 
dorſum, has two oblique impreſſions «oc 
The inner one gives origin to the long | 
of the biceps flexor 1ibie and ſeminen 
muſcles, and the ſemimembranogſus riles | 
the exterior one, which reaches higher 
nearer the acetabulum than the other. — 
lower, thinner, more ſcabrous part of the] 
which bends forewards, is alſo marked with 
flat ſurfaces, whereof the internal is vu its 
lean upon in fitting, and the external? 
riſe to the largeſt head of the triceps ad 
Femoris.--——Between the external mary 
the tuberoſity and the great hole of ti 


innominatum, there is frequently an oh Fi 
ridge extended down from the acetahy 

which gives origin to the quadratus fen pe. 
As the tuber advances forewards, it bee ith 


ſmaller, and is rough, for the origin of Wes 
muſculus tranſuerſalis and erector penis, 
The ſmall leg of it, which mounts ups 
to join the os pubis, is rough and prom 
at its edge, where the two lower heads df 
triceps or quadriceps adductor femoris tak 
riſe, | | 
The upper and back part of the o, ien 
is broad and thick; but its lower and i 
part is narrower and thinner. Its (ubli 
is of the ſtructure common to broad bone: 


ts 


— 
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The os ilium and pubis of the ſame ſide 
e the only -bones which are contiguous to the 
5 iſchium. 

The part of the 0s-i/chium which forms the 
retabulum, the ſpinous proceſs, the great tuber, 
nd the recurved leg, are all cartilaginous at 
ith, _——— The tuber, with part of the leg or 
rocels above it, becomes an epiphyſe before 
is bone is fully formed. 

The OS PUBIS®, or ſhare bone, is the 
aſt of the three parts of the os innominatum, 
id is placed at the upper fore-part of it. — 
he thick largeſt part of this bone is employ- 
| in forming the acetabulum; from which 
coming much ſmaller, it is ſtretched inwards 
its fellow of the other ſide, where again it 
ows larger, and ſends a {mall branch down- 
ards to join the end of the ſmall leg of the 
iſchium,— The upper fore-part of each 
pubis is tuberous and rough where the 
uſculus recFus and pyramidalis are inſerted. 
From this a ridge is extended along the 


ih ſuch another of the os ilium, which di- 
des the abdomen and pelvis. he ligament 
Fallopius is fixed to the internal end of this 
ge, and the ſmooth hollow below it is 
de by the p/oas and iliacus internus muſcles 
Wing with the anterior craral veſſels and 
tres behind the ligament. Some way 
low the former ridge, another is extended 
m the tuberous part of the os pubis down- 
ds and outwards towards the acetabulum; 
8 between 


Marg, peRQinis, penis, pudibundum, fencſtratum, 


per edge of the bone, in a continued line 
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between theſe two ridges the bone is holt 
and ſmooth, for lodging the head of 6 
pedineus muſcle. Immediately below, whe 
the lower ridge is to take the turn dont 
wards, a winding nitch is made, which! 
comprehended in the great foramen of a | 
leton, but is formed into a hole by a ſubtend 
ed ligament in the recent ſubject, for the paf 
ſage of the poſterior crural nerve, an arten 
and a vein. The internal end of the. 
pubis is rough and unequal, for the firme 
adheſion of the thick ligamentous cartily 
that connects it to its fellow of the other ſide 
The proceſs which goes down from th 
to the os iſchium is broad and rough befort 
where the gracilis and upper heads of the | 
.ceps, or rather quadriceps adductor fen 
-have their origin. 

The ſubſtance of the os pubis is the ſame 
of other broad bones. : 

Only à part of the large end of this bar 
1s offified, and the whole leg is cartilaginou 
in a child born at the full time. 

Betwixt the os iſchium and pubis a ve 
large irregular hole is left, which, from | 
reſemblance to a door or ſhield, has be 
called thyro;des. This hele is all, except 
nitch for the poſterior crural nerve, filled 
in a recent ſubje& with a ſtrong ligamentdl 
membrane, that adheres very firmly to its e 
-cumference. From this membrane chiefly 
two obturator muſcles, external and intern 
take their riſe.— The great delign of ti 
hole, beſides rendering the bone lighter, 


to allow a ſtrong enough origin to the c 
5 | 3 1 
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yr muſcles, and ſufficient ſpace for lodging. 
eir bellies, that there may be no danger 
f diſturbing the functions of the contained. 
ſccra of the pelvis by the actions of the in- 
nal, nor of the external being bruiſed by 
he thigh bone, eſpecially by its leſſer fro. 
auter, in the motions of the thigh inwards : 
th which inconveniences mult have happen- 
d, had the 0 innominata been compleat here, 
nd of fſuſhcient thicknels and ſtrength to 
rye as the fixed point of theſe mulcles. 
ke bowels ſometimes make their way through 
e nitch for the veſſels, at the upper part of 
is thyroid hole, and this cauſes a Hern in this 
lace (a). | 
In is external ſurface of the % innominata, 
ear the outſide of the great hole, a large 
ep cavity is formed by all the three bones 
njunCtly : For the os bis conſtitutes about 
e fifth; the os ilium makes ſomething. 
s than two fifths, and the os 7/chitn as 
neh more than two fifths, The brims of 
is cavity are very high, ard are ſtill much 
ore evlarged by the ligamentous cartilage, 
WW which they are tipped in a recent ſub- 
ct. From this form of the cavity it has 
en called acetabulum ; and for a diſtinguiſh- 
g character, the name of the bone that con- 
utes the largeſſ ſhare of it is added; there- 
re acetabulum offis iſchii * is the name this 
Ruy commonly bears ——— Round the baſe 
S 2 of. 


(2) Memoires de Vacad de chirurgie, tom, 1, p, 70. &c, 
* Coir, coxendicis, 
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of the ſupercilia the bone is rovgh and unequ; 
where the cap/ular ligament of the articyl; 
tion is fixed. The brims at the upper: 
back part of the acetabulum are much large 
and higher than any where elſe; which is ve 
neceſſary to prevent the head of the fey 
from flipping. out of its eavity at this place 
where the whole weight of the body bes 
upon it, and conſequently would otheryiſ 
be conſtantly in danger of thruſting it oy 
As theſe brims are extended downward 
and forewards, they become lefs.; and at the 


internal lower part a breach is made in then (h 
from the one ſide of which to the other, e 
ligament is placed in the recent ſubject; to 
der which a large hole is left, which eon de 
a fatty cellular ſubſtance and veſſels. e 
reaſon of which appearance has afford een 
matter of debate. To me it ſeems. evide | 
ly contrived for allowing a larger motion b. 
the thigh inwards: For if the bony bi 
had been here continued; the neck of e. 
thigh bone muſt have ſtruct upon them wh ich 
the thighs were brought acroſs each other 
which, in a large ſtrong motion this wa Cl 
would have endangered the neck of the ee 
bone, or brim of the other. Then the 1 <2 
ſels which are diſtributed to the joint may lap" 
ly enter at the ſinuoſity in the bottom of f 0 of 
breach; which being however larger than mo 
neceſſary for that purpoſe, allows the large n 
cilaginous gland of the joint to eſcape bel fac 
the ligament, when the head of the thigh bot T4 


is in hazard of preſſing too much upon it in i 
| met 
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tions of the thigh outwards (a). — Beſides 
s difference in the height of the brims, the 
gabulum is otherwiſe unequal : For the lower 
ernal part of it is depreſſed below the car- 
zginous ſurface of the upper-part, and is not 
yered with cartilage; into the upper-part of 
js particular depreſſion, where it is deepeſt 
lof a ſemilunar form, the ligament of the 
joh-bone, commonly, though improperly, 
led the round one, is inſerted; while in its 
re ſuperficial lower part the large mucilagi- 
us gland of this joint is lodged, The lar- 
ſhare of this ſeparate depreſſion is formed 
the 0s iſehium. | 
From what has been ſaid of the condition 
the three bones compoſing this acetabulum - 
new-born children, it muſt be evident, that 
conſiderable part of this cavity is cartilagi- 
us in them. | 
The ofſa innominata are joined at their back 
t to each fide of the os:/acrum by a ſort of 
re, with a very: thin interveening cartilage, . 
ich ſerves as ſo much glue to cement theſe 
es together; and ſtrong ligaments go from 
circumference of this unequal ſurface, to 
nect them more firmly. The /a innominata 
connected together at their fore-part by the 
amentous cartilage interpoſed between the 
o ga pubis. Theſe bones can therefore have 
motion in a natural ſtate, except what is 
mmon to the trunk of the body, or to the 
ſacrum. But it has been diſputed, whether 
not they looſen ſo much from each other, 
from the os /acrum,. in child - birth, by the 

JS 83 flow 
) Petit, Memoires de Vacad, des ſciences, 1722. 
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flow of mucus to the pelvis, and by the throy 
of the labour, as that the o pubis recede fro 


each other, and thereby allow the paſſage Mfrhe 
tween the bones to be enlarged — Several Here 
ſervations (a) ſhew that this relaxation ſonWWno!! 
times happens: But thoſe who had frequeni for 


opportunities of diſſecting the bodies of wome 
who died immediately after being delivered“ 
children, teach us to beware of regarding th 
as the common effect of child-birth ; for th 
found ſuch a relaxation in very few of the ht 
dies which they examined (6). 

Conſidering what great weight is ſupports 
in our erect poſture, by the articulation of f 
%a innominata with the os ſacrum, there 
great reaſon to think that if the conglutinag 
ſurfaces of theſe bones were once ſeparat 
(without which, the ofa pubis cannot ſhufile 
each other), the ligaments would be violent! 
{tretched, if not torn; from whence many d 
orders would ariſe (c). 

Each os innominatum affords a ſocket (t 
acetabulum) for the thigh-bones to move | 
and the trunk of the body rolls here ſo much 
the heads of the thigh-bones, as to allow ll 
moſt conſpicuous motions of the {runk, whit 
are commonly thought to be performed by t 
bones of the ſpine. ——— This articulation ! 


(a) Bauhin. Theat. anat. lib. 1. cap. 49. —Spigel- 40 
lib 2. cap. 24. Riolan. Anthropogr. lib. 6. cap. 12. 
Diemerbreeck, Anat, lib. 9. cap. 16. 


) Hildan. Epiſt cent. obſ. 46.— Dionis. Sixieme « 
monſt, des os. Morgagn. Adverſ 3. animad, 15- 


(e) Ladov. in Ep!:ems German. dec. 1. ann. 3. obi. 255. 


— 
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more = deſcribed after the ofa femoris 


examine 

he pelvis then has a large open above 
ere it is continued with the abdomen, is 
ugly fenced by bones on the ſides, back, 
| fore-part, and appears with a wide opening 
d, in the ſkeleton ; but, in the recent ſub- 
a conſiderable part of the opening is filled 
the /ſacroſciatic ligaments, pyriform, inter- 
abturator, levatores ani, gemini, and coccygæi 
cles, which ſupport and protect the contain- 
darts better than bones could have done; ſo - 
ſpace is only left at the loweſt part of 
for the large excretories, the veſica urin - 
inteſtinum rectum, and in females, the ute - 
to diſcharge themſelves. 1 
de THOR AX , or cheſt, which is the 
part of the trunk of the body which we 
not yet deſeribed, reaches from below the 
to the belly; and, by means of the bones 
guard it, is formed into a large cavity: 
hgure of which is ſomewhat conoidal; but 
pper ſmaller end is not finiſhed, being left 
for the paſſage of the wind- pipe, gullet, 
large blood - veſſels; and its lower part, or 
, has no bones, and is ſhorter before than 
ad; ſo that, to carry on our compariſon, 
pears like an oblique ſection of the conoid. . 
les which we ought alſo to remark, that the 
r part of this cavity is narrower than ſome. 

way 


Peltus, cal) um. 
me 
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way above (a); and that the middle of 
back-part is conſiderably diminifhed by 
bones ſtanding forewards into it: 

The bones which form the ' thirax are 
twelve dorſal vertebræ behind, the ribs. on 
ſides, and the ſlernum before. 

The vertebræ have already been deſcribed 
part of the ſpine ; and therefore are now to 
paſſed. | 
The RIBS, or coſt+ “, (as if they ut 
cuſtodes,: or guards, to theſe: principal orgy 
of the animal-machine,.the heart and lung 
are the long crooked bones placed at the 
of the cheit, in an oblique direction do 
wards in reſpect of the back bone———Th 
number is generally twelve on each fide; tho 
frequently eleven or thirteen have been found 
Sometimes the ribs are found preterna 
ly conjoined or divided (c). | 

The ribs are all.concave internally; 
they are allo made ſmooth by the action of 
contained parts, which, on this account, are 
no danger of being hurt by them; and it 
are convex externally, that they might 1 
that part of the preſſure of the atmoſph 
which is not balanced by the air within 
lungs, during infpir ation. The ends of 
rids next the vertebre are rounder than 
are after theſe bones have. advanced fore 
when they become flatter and broader, and! 


(a) Albin. de oſſib. & 169. 

* Tlaevpas, Tipicipra, rradal. õ i : 

(b) Riolan. Comment, de offibus, cap: 1 9.--Marchetti. ci 
Cawper Explicat. tab. 93. and 94.— Morgagn Alverl. 

(e) Sue Trad, d'oſteoleg. p 141, 
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pper and lower edge, each of which is made 
u by the action of the intercoſtal muſcles, 
ed into them. Theſe muſcles, being all 
arly equal force, and equally ſtretched in 
interſtices of the ribs, prevent the broken 
of theſe bones in a fracture from being 
oved far out of their natural place, to in- 
pt the motion of the vital organs, —The- 
r edge of the ribs is more obtuſe and 
der than the lower, which is depreſſed on 
nternal ſide by a long foſſa, for lodging 
intercoſtal veſſels and neryes; on each 
of which there is a ridge,. to which 
intercoſtal muſcles are fixed. The fo/- 
not obſervable however at either end of 
nbs ; for at the poſterior or root, the 
ls have not yet reached the ribs; and, at 
ore · end, they are ſplit away into branches, 
we the parts between the ribs: Which 
ly teaches ſurgeons one reaſon of the 
er ſafety of "rag" / the operation of 
pyema towards the ſides of the thorax,. 
either near the back or the breaſt. 

the poſterior end * of each rib, a little 
is formed, which is divided by a middle 
into two plain or hollow ſurfaces ; the 
of which is the broadeſt and deepeſt in: 
of them. The two plains are joined to 
bodies of two different vertebre, and the: 
forces itſelf into the interveening carti- 
— A little way from this head, we find, 
be external ſurface, a ſmall cavity, where 
of einous glands are lodged; and round tbe. 
dhe bone appears ſpongy, where the — 


— o, remulus. | 
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fular ligament of the articulation is fixed, 
Immediately beyond this a flatted tubercle jj 
with a ſmall cavity at, and roughneſs abqy 
root, for the articulation of the rib with 
tranſverſe proceſs of the loweſt of the two 
tebræ, with the bodies of which the head 
the rib is joined, —Advancing further on 
external ſurface, we obſerve in moſt of 
ribs another ſmaller tubercle, into which 
gaments which connect the ribs to each o 
and to the tranſverſe proceſſes of the ver 
and portions of the longiſſimus dorſi, are in 
ed. Beyond this the ribs are made flat by 
facro-lumbalis muſcle, which is inſerted ina 
j part of this flat ſurface fartheſt from the þ 
| where each rib makes a conſiderable e 
| called by ſome its angle. — Then the rib 
gins to turn broad, and continues fo to its: 
rior end“, which is hollow and ſpongy, fo 
reception of, and firm coalition with the 
tilage that runs thence to be inſerted into 
ſternum, or to be joined with ſome other 
tilage.—In adults, generally the cavity at 
end of the ribs is ſmooth and poliſhed o 
ſurface ; by which the articulation of the 
tilage with it has the appearance of being 
ſigned for motion; but it has none. 
The ſubſtance of the ribs is ſpongy, cel 
and only covered with a very thin extern: 
mellated ſurface, which increaſes in thic 
and ſtrength as it approaches the vertebra. 
To the fore-end of each rib a long | 
and ſtrong cartilage is fixed, and reaches th 


F Tixery, paimula,. 
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he ſ/ernum, or is joined to the cartilage of 
next rib. This courſe, however, is not in 
eight line with the rib; for generally the 
lages make a conſiderable curve, the con- 
part of which is upwards; therefore, at 
rioſertion into the Vernum, they make an 
ſe angle above, and an acute one below.— 
ſe cartilages are of ſuch a length as never 
allow the ribs to come to a right angle 
the ſpine ; but they keep them ſituated fo 
quely, as to make an angle very conſider- 
obtuſe above, till a force exceeding the 
city of the cartilages is applied. ——Theſe 
lages, as all others, are firmer and harder 
nally, than they are on their external ſur- 
and ſometimes, in old people, all their 
le ſubſtance becomes bony, while a thin 
Ilaginous lamella appears externally (a). 
olification however begins frequently at 
ter nal ſurface, —The greateſt alternate 
jons of the cartilages being made at their 
t curvature, that part remains frequent] 
aginous, after all the reſt is oſſified (b). 
be ribs then are articulated at each end, 
hich the one dehind is doubly joined to the 
bre; for the head is received into the 
ies of two bodies of the vertebræ, and the 
r tubercle is received into the depreſſion 
etranſverſe procels of the lower vertebra. 
When one examines the double articu- 
he muſt immediately ſee, that no other 
on can here be allowed than upwards and 
wards ; ſince the tranſverſe proceſs hinders 
the 


Veſal. lib. 2. cap. 19. - 
layers. Oſtcolog. nov. diſc. 5. p. 289. 
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the rib to be thruſt back; the re 
on the other ſide of the ſternum preven 
Tibs coming foreward ; and each of the 
joints, with the other parts attached, g 
its turning round. But then it is likeyj 
evident, that even the motion upward 
downwards can be but ſmall in any one 
the articulation itſelf. But as the ribs ad 
forewards, the diſtance from their cenie 
motion increafing, the motion muſt be lu 
and it would be very conſpicuous at their 
rior ends, were not they reſiſted there þ 
cartilages, which yield ſo little, that the 
<ipal motion is performed by the middle 
the ribs, which turns outwards and up- 
and occaſions the twiſt remarkable in the 
ribs at the place near their fore-end 

they are moſt reſiſted (a). 

Hitherto I have laid down the ſtrudur 
connection which moſt of the ribs cajc 
belonging to all of them ; but muſt noy 
fider the ſpecialities wherein any of the: 
fer from the general deſcription given, 
each other. 
In viewing the ribs from above dow: 
their figure is ſtill ſtreighter ; the upp 
being the moſt crooked of any. Their ol 
ty in reſpect of the ſpine increaſes as tht 
{cend ; fo that though their diſtances fron 
other is very little different at their bac 
yet at their fore-ends the diftances bi 
| the lower ones muſt increaſe. In conleq 

ioo of this increaſed obliquity of the low: 


(s) Winſlow. Mcmoires de l'acad, des ſciences, 174 
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h of their cartilages makes a greater curve 
its progreſs from the rib towards the fer- 
, and the tubercles, that are articulated 
the tranſverſe proceſſes of the vertebræ, have 
ir ſmooth ſurfaces gradually facing more vp. 
ds. The ribs becoming thus more ob- 
ne, while the ſternum advances forewards in 
deſcent, makes the diſtance between the 
and the anterior end of the lower ribs 
ater than between the ernum and the ribs 
we; conſequently the cartilages of thoſe 
that are joined to the breaſt-bone are 
ger in the lower than in the higher ones. — 
eſe cartilages are placed nearer to each o- 
as the ribs deſcend, which occaſions the 
ature of the cartilages to be greater. 
he length of the ribs increales from the 
| and uppermoſt rib, as far down as the 
nth ; from that to the twelfth, as gra- 
5 diminiſhes The ſuperior of the two 
Io, or rather hollow ſur faces, by which the 
ae articulated to the bodies of the verte- 
gradually increaſes from the firſt to the 
Ih rib, and is diminiſhed after that in each 
er rib—— The diſtance of their angles 
h the heads always increaſes as they deſcend 
de ninth, becauſe of the greater breadth of 
ſacrolumbalis muſcle (a). © © | 
be ribs are commonly divided into true 
fl 1 
be true + coſtae are the ſeven upper ones 
each ſide, whoſe cartilages are all gra- 
| WEE dually 


Winſlow, Expoſition anat omique des os ſecs, $ 643» 
* Germane, legitime. | 
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- dually longer as the ribs deſcend, and are ji 
ed to the breaſt · bone; ſo that being pref 
- conſtantly between two bones, they are flats 
at both ends, and are thicker, harder, and my 
liable to offify, than the other cartilages, th 
are not ſubject to ſo much preſſure. Theſe il 
include the heart and lungs ; and therefore 
the proper or true caſtodes of life. 
The five inferior ribs of each ſide ate 
. falſe or BASTARD *, whoſe-cartilages ( 
Not reach to the ſternum ; and therefore, wy 
ing the reſiſtance at their fore-part, thy 
are there pointed; and, on this account, 
-ving leſs preſſure, their ſubſtance is ſoft 
Ihe cartilages of theſe falſe rib; 
ſhorter as the ribs deſcend. To all the 
five ribs the circular edge of the diaphry 
is connected; and its fibres, inſtead of be 
- ſtretched immediately tranſverſely, and 
running perpendicular to the ribs, are prell 
ſo as to be often, eſpecially in ex(pirati 
parallel to the plane in which the ribs ! 
' Nay, one may judge by the attachments wii 
' theſe fibres have ſo frequently to the {i 
of the thorax, a ie n way abe 
where their extremities are inſerted into 
: xibs, and by the ſituation of the wi/cera, 
ways to be obſerved in a dead ſubject laid 
pine, that there is conſtantly a large conca 
formed on each ſide by the diaphragm vill 
: theſe baſtard ribs, in which the. ſtomach, li 
, ſpleen, &c. are contained; which, hang 9 
| | | recx0n 


+ Max Taxa, yxoripoder, axardes, xlives, dt, Julten 
{ſpuriz, illegitimæ. _ 
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ckoned among the viſcera naturalia, have oc- 
afoned the name of baſtard cuſtodes to theſe 
ones. | 
Hence in ſimple fractures of the falſe ribs, 
ithout fever, the ſtomach ought to be kept 
oderately filled with food, leſt the pendulous 
bs falling inwards, fhould thereby increaſe 
e pain, cough, Oc. (a). Hence likewiſe 
e may learn how to judge better of the ſeat 
f ſeveral diſeaſes, and to do the operation of 
e empyema, and ſome others, with more 
ſety than we oan do, if we follow the common 
Irections. f 
The eight upper ribs were formerly (6) claſ- 
| into pairs, with particular names to each 
o, to wit, the crooked, the ſolid; the pecroral, 
twiſted » But thele names are of ſo little 
e, that they are now generally neglected. 
The firſ# rib of each ſide is fo . ſituated, 
t the flat ſides are above and below, while 
je edge is placed inwards, and the other out- 
ds, or nearly ſo; therefore ſufficient ſpace - 
left above it for the ſubclavian veſſels and 
ulele; and the broad concave ſurface is op- 
ſed to the lungs: But then, in conſequence + 
this ſituation, the channel for the inter- 
tal veſſels is not to be found, and the edges 
e differently formed from all the other, ex- 
pt the ſecond : the lower one being round- 
„and the other ſharp.—— The head of this 
is not divided into two plain ſurfaces by 
| 18 . #3. a 
%) Hippoerat. de articulo, $ 5 1; — Pare, lib. 15. cap. 11. 
) Laurent. Hiſt..anat, lib. 2 Cap. 29.—— Paw, de 
Was, part. 3. cap. 2. | 
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a middle ridge, becauſe it is only articulate 
with the fiſt vertebra of the thorax... 
cartilage is oſſiſied in adults, and is united 
the /ternum at right angles.———Frequent 
this firſt rib has a ridge riſing near the mid( 
of its poſterior edge, where one of the he: 
of the ſcalenus muſcle riſes ——Farther for 
ward it is flatted, or ſometimes depreſſed by i 
clavicle. 

The fifth, ſixth, and ſeventh, or rah 
the ſixth, ſeventh, eighth, and ſometimes d 
fifth, ſixth, ſeventh, eighth, ninth ribs, ha 
their cartilages at leaſt contiguous ; and fi 
quently they are joined to each other by cr 
cartilages; and moſt commonly the cari 
ges of the eighth, victh, tenth, are connel 
ed to the former and to each other by f 
ligaments. | 
Ihe eleventh, and ſometimes the tenth 1 
has no tubercle for its articulation with 
tranſverſe proceſs of the vertebra, to which 
is only looſely fixed by ligaments. T 
foſſa in its lower edge is not ſo deep as in 
upper ribs, becauſe the veſſels run more! 
wards the interſtice between the ribs.—-1 
fore-end is ſmaller than its body, and its ſh 
ſmall cartilage is but looſely connected to 
cartilage of the rib above. F 

The twelfth rib is the ſhorteſt and ſtraig 
eſt. Its head is only articulated with | 
laſt vertebra of the thorax ; therefore is 
divided into two ſurfaces ——This rib is 
joined to the tranſverſe proceſs of the ven 
bra, and therefore has no tubercle, being 
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p pulled neceſſarily inwards by the diaphragm, 
hich an articulation with the tranſverſe pro- 
{ would not have allowed. The foſſa is 
+ found at its under edge, becauſe the veſ- 
run below it. _—The fore-part of this 
is ſmaller than its middle, and has only a 
ty (mall-pointed cartilage fixed to it, 
its whole internal ſide the diaphragm is 
neſted. | 
The motions and uſes of the ribs ſhall be 
re particularly treated of, after the deſerip- 
n of the ſternum. | | 

e heads and tubercles of the ribs of a 
born child have cartilages on them; part 
which becomes afterwards thin epiphyſes. 

The bodies of the ribs incroach gradually 
r birth upon the cartilages; ſo that the 
er are proportionally ſhorter, when com- 
ed to the ribs, in adults, than in chil- 


ere I cannot help remarking the wiſe pro- 
nce of our Creator, in preſerving us from 
ing as ſoon as we oome into the world. 
end of the bones of the limbs remain 
2 cartilaginous: ſtate after birth, and are 
years before they are entirely united 
de main body of their ſeveral bones; where- 
ie condyles of the occipital. bone, and of 
lower. jaw, are true original proceſles, 
offified before birth, and the heads and 
cles of the ribs are nearly in the ſame 
lition z and therefore the weight of the 
head is firmly ſupported; the actions of 
ng, ſwallowing, reſpiration, Cc. which 
adilpenſably neceſſary for us as ſoon as we 
T3 come 
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come into the world, are performed withoy 
danger of ſeparating the parts of the bones th 
are moſt preſſed on in theſe motions + Where 
as, had theſe proceſſes of the head, jaw, ar 
ribs, been- epiphyſes. at birth, children my 
have been expoſed. to danger of dying by ſud 
a ſeparation ; the immediate conſequences « 
which would. be the compreſſion of the beg 
ning of the ſpinal marrow, or want of foo 
or .a ſtop put to reſpiration.. | 

The STERNU M®, or breaſt. bone, 
the broad flat bone, or pile of bones, att} 
fore - part of the thorax.——— The num 
of bones which this ſhould be divided int 
has occaſioned debates among anatom 
who have conſidered. it in ſubjects of differ 
ages. In adults of a middle age, it 
compoſed of three bones, which cally ſe 
rate after the eartilages connecting them 
deſtroyed. Frequently the two lower bat 
are found intimately united; and very often 
old people, the /ernum is a. continued bd 
ſabſtance from one end to the other; tho 
we ſtill obſerve two, ſometimes three tranſve 

lines on its ſurface ; which are marks of | 
former diviſions. 

When we conſider the ffernum: as one bv 
we find it broadeſt and thickeſt above, and 
coming ſmaller as it, deſcends. _ The il 
nal ſurface of this bone is ſomewhat holly! 
for enlarging the zhorax ; but. the. conv 
ry on the external ſurface is not ſo conlp 
ous, - becauſe the ſides. are preſſed outs 


» 2 ri rec, os pectoris, enſiforme, ſcutum cordis. 
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the true ribs ; the round heads of--whoſe: 
tilages are received into ſeven ſmooth pits, 
med in each ſide of the ſternum, and are 
t firm there. by ſtrong ligaments, which on, 
external ſurface have a particular radiated . 
ture (a), —Frequently the cartilaginous fibres 
aſt themſelves into the bony ſubſtance of the 
um, and are joined by: a fort of ſuture. — 
e pits at the upper part of the ſternum. are. 
the greateſt. diſtance one from another, and, 
they deſcend, are nearer ; ſo that the two. 
reſt are contiguous. .. | 
he ſubſtance of the breaſt.-bone is cellu- 
, with. a very thin external plate, eſpe- 
ly on its internal ſurface, where we, may 
ently obſerve a cartilaginous cruſt. ſpread 
r it (6). . On bath ſurfaces, however, a 
png ligamentous membrane. is. cloſely. bra-. 
; and the cells of this bone. are ſo ſmall,.. 
t a confiderable. quantity of offcous fibres 
be employed in the compoſition of it: 
dence, with the defence which the muſcles. 
e it, and the moveable ſupport it has from. 
cartilages,. it is. ſufficiently. ſecured from, 
Ing broken; far it is ſtrong by its quantity, 
done; its parts are kept together by liga - 
nts ; and it. yields enough to clude conſider- 
y the violence offered (c ). 5 
So far may be ſaid of this. bone in general; 
the three bones, of which, according to 
8 


(o) Ruyſch. Catalog. rar. fig: 9. 
(d) Jac, Sylv. in Galen de oſſibus, cap. 12. 
0) Scaac, in Memoires de Vacad, des ſciences, 1724. 
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the common account, it is compoſed in adi 
are each to be examined. 

The firft, all agree, is ſomewhat of the 
gure of a heart, as it is commonly painte 
only it does not terminate in a ſharp point 
This is the uppermoſ* thickeſt part of | 
ſternum. | 

The upper middle part of this firſt by 
where it is thickeſt; is hollowed, to make plz 
for the trachea arteria ; though this cavity 
grey mh gar by the bone being raiſed 
each ſide of it, partly by the clavicles thry 
ing it inwards, and partly by the fſferno· mi 
dei muſcles pulling it upwards.— On the o 
ſide of each tubercle, there is an oblong ei 
ty, that, in viewing it tranſverſely from beſt 
backwards, appears a little convex : Into the 
glene the ends of the clavicles are received 
Immediately below theſe, the ſides of this bo 
begin to turn thinner; and in each a ſuperh 
cavity or a rough ſurfate'is to be ſeen, whe 
the firſt ribs are received or joined to the ſt 
num. In the ſide of the under end of f 
firſt bone, the half of the pit for the ſecond 
on each fide is formed. The upper part 
the ſurface behind is covered with a ſtrong 
gament, which ſecures the clavicles; and 
_— to be mote particularly taken noti 

The ſeeond or middle diviſion of this bot 
is much longer, narrower, and thinner, tt 
the firſt ; but, excepting that it is a little n 

Tow. 


® Epc yn, jngulum, fureula ſuperiors. 
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er above than below, it is nearly equal all 
r in its dimenſions of breadth or thick- 
Ils the ſides of it are compleat pits 
the third, fourth, fifth, and ſixth ribs, 
an half of the pits for the ſecond and ſe- 
h. The lines, which are marks of the for- 
diviſion of this bone, being extended 
| the middle of the pits of one fide to the 
le of the correſponding pits. of the other 
—— Near its middle an unoſſified part of 
bone is ſometimes found, which, freed 
the ligamentous membrane or cartilage 
fills it, is deſcribed as a hole; and in 
place, for the moſt part, we may obſerve a 
ſerſe line, which has made authors divide 
bone into two.—When the cartilage be- 
this and the firſt bone is not ed, a 
feſt motion of this upon the firſt may be 
med in reſpiration or in raiſing the f//er- 
by pulling the ribs upwards or diſtend- 
e lungs with air in a recent ſubject. 
ge third bone is much leſs than the other 
and has only one half of the pit for.the 
ith rib formed in it; wherefore it might 
koned only an appendix of the fernum. 
In young ſubjetts it is always cartilaginous, 
ls better known by the name of cartilago xi- 
er or enfiformis ®, than any other; though 
ncients often called the whole ffernum, 
rme, comparing the two firſt bones to the 
| e 


— 
— 


pe lis, gladialis, mucronata, malum granatum, ſeu- 
omachi, epiglotta lis, cultralis, medium furculæ inferioris,. 
mis, enſiculata, 


y 
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handle and this appendix: to the blade « 
ſword. — This third bone is ſeldom of the 
figure, magnitude, or ſituation in any two 


jects; for ſometimes it is a plain triangular u 
with one of the angles below, and perpendi 
lar to the middle of the upper ſide, by e 
it is connected to the ſecond. bone. u 
ther people the point is turned to one ſde ce. 
obliquely fore wards or backwards. Frequ e 
it is all nearly of an equal breadth, and b 
ral Jubjects it is bifurcated; hence ſome ¶ bo! 
ters give it the name of furcella or furcula v 
rior; or elſe it is unoſſified, in the middle 
In the greateſt number of adults it is oa 
and tipped with a cartilage; in ſome oh 
of it is cartilaginous, and in others it is au. 2 
cartilaginoug ſtate.— Generally ſeveral ore 
n fixed at one end to the cui f 
of the ribs, and by the other to the outer e 
face of the xiphid bone, connect it fin e. 
| thoſe cartilages (a). ti 
| - $9 many different ways this ſmall ar 
1 may. be formed, without any inconvemeſ / 
But then ſome, of theſe. poſitions may 0 
directed. as to bring on a. great train WF" | 
conſequences; particularly, when the i 
| end is oflified,. and is too much turned 
| wards or inwards (6),, or when the ca ber 
NN $4 ge 
RY 1 ** 8 et 
(a) Weitbrecht, Syndeſmolog, p. 12. | mi 
(b) Rolfinc. Diſſert. anat. lib. 2. cap. 4.—— 
eſſib. part 1. cap. 3. & part 3. cap. 3. Cedroncki de] 
- ſu cartilagin « Mucronat,. ont . 
dav 
| pulc 
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of this appendix with the ſecond bone is 


weak (a). $41 1 
he ſternum is joined by cartilages to the 
upper ribs, unleſs when the firſt coa- 
with it in an intimate union of ſub- 
e; and its unequal cavity on each fide 
upper end is fitted for the ends of the 
3 95 | | 
he ſernum moſt frequently has four rougd 
bones, ſurrounded with cartilage, in chil- 
born at the full time; the uppermoſt of 
which is the firſt bone, being the lar» 
Two or three other. very ſmall bony 
are likewiſe to be ſeen in ſeveral children. 
The number of bones. increaſes for ſome 
and then diminiſhes, but uncertainly, till 
are at laſt united into thoſe above deſcri- 
pf an adult. n 
he uſes of this bone are, to afford origin 
ilertion to ſeveral muſcles; to ſuſtain the 
aſlinum, to defend the vital organs, the 
and lungs, at the fore-part ; and, laſt- 
y ſerving as a moveable fulcrum of the 
to - aſſiſt conſiderably in reſpiration : 
h action, ſo far it depends on the mo- 
df the bones, we are new at liberty to ex- 


hen the ribs that are connected by their 
ges to the ſternum, or to the cartilages 
e true ribs, are acted upon by the inter- 
| muſcles, they muſt all be pulled from the 

7 % 0 10 oblique 


Paw, ibid. — Bortich. act. Hafn. vol, I ob. 79.— Be- 
pulchret. anat. tom. a, lib. 3. §H 3. Append, ad obſ. 
did, 5 7. obſ. 19. 8 | 
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oblique poſition which their cartilages 
them in, nearer to right angles with the 
tebrae and ſſermum, becauſe the firſt or w 
moſt rib'is by much the moſt fixed of 
and the cartilages making a great reſiſtan 
raiſing the anterior ends of the ribs, | 
large arched middle parts turn outwards ag 
as upwards. — The fernum, preſſed (trot 
on both ſides by the cartilages of the rib 
puſhed forewards, and that at its ſeveral p 
in proportion to the length and motion of 
ſupporters, the ribs; that is, moſt at its |; 
ns —— The ſtermm and the cartilages, t 
raiſed forewards, muſt draw the diaphragm 
nected to them; conſequently ſo far ſtrete 
and briag it nearer to a plane. The po 
that raiſes this bone and the cartilages, f 
them ſufficiently to make them reſiſt the 20 
of the diaphragm, whoſe fibres contract at 
ſame time, and thruſt the viſcera of the 
men downwards. The arched part of 
ribs being thus moved outwards, thei: ante 
ends and the ſternum being advanced foren 
and the diaphragm being brought nearer 
plain furface, inſtead of being greatly cot 
on each ſide within each cavity of the 1 
it is evident how conſiderably the cavity 
which the nine or ten upper ribs are the 
muſt be widened, and made deeper and | 
er.—— While this is doing in the upper 
the lower ones, whoſe cartilages are not 
to the ſfernum or to other cartilages, 1 
very differently, though they conſpire to 
ſame intention,' the enlargement 'of the 
rax: For having no fixed point to which 

a ante 
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ntecior ends are faſtened, and the diaphragm 
ing inſerted into them at the place where it 
uns pretty ſtreight upwards from its origin at 
he vertebre, ' theſe ribs are drawn downwards 
this ſtrong muſcle, and by the muſcles of 
e abdomen, which, at this time, are reſiſt- 
g the ſtretching force of the bowels ; while 
e intercoſtal muſcles are pulling them in the 
ntrary direction, to wit, upwards: The ef- 
& therefore of either of theſe powers, which 
eaniagoniſts to each other, is very lictle, as 
moving the ribs either up or down; but the 
uſcles of the abdomen, puſnhed at this time 
twards by the viſcera, carry theſe ribs along 
th them. Thus the thorax is not only not 
owed to be ſhortened, but is really widened 
is lower part, to aſſiſt in making ſufficient 
ace for the due diſtenſion of the lungs. 
As ſoon as the action of theſe ſeveral muſ- 
$ ceaſes, the elaſtic cartilages extending 
mſelves to their natural ſituation, depreſs 
upper ribs, and the ſternum ſubſides 
diaphragm is thruſt up by the viſcera abdo- 
nalia, and the oblique and tranſverſe muſcles 
the belly ſerve to draw the inferior ribs in- 
ds at the ſame time. By theſe cauſes, 
cavity of the breaſt is diminiſhed in all its 
penſions, . £ . 
bough the motions above deſcribed of the 
and /Zernum, eſpecially of the latter bone, 
ſo ſmall in the mild reſpiration of a heal- 
perſon, that we can icarce obſerve them; 
the, are manifeſt whenever we deſignedly 
eaſe our reſpiration, or are obliged to do 
ter exerciſe, and in ſeveral diſeaſes. 5 
OF 


_ 
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OF THE SUPERIOR EXTREMITIF 


Uthors are much divided in their opinio 
about the number of bones which eat 
Superior extremity “ ſhould be ſaid to conſiſt g 
ſome deſcribing the clavicle and ſcapula as py 
of it, others claſſing theſe two bones with thi 
of the thorax : But ſince moſt quadrupeds hz 
no clavicles, and the human thorax can pe 
form its functions right when the ſcapulg 
taken away (a), whereas it is impoſſible for 
to have the right uſe of our arms with 
theſe bones; I muſt think that they belong 
the ſuperior extremities; and therefore f 
divide each of them into the ſhoulder, i 
fore-arm, and hand. 
The SHOULDER conſiſts of the cla 
anlass... 
CLAVICULA or collar - bone +, is the l 
crooked bone, in figure like an Italic /, plac 
almoſt horizontally between the upper lat 
part of the ſternum, and what is commot 
called the top of the ſhoulder, which, 2 
clavis or beam, it bears off from the trunk 
the body. | 
The clavicle, as well as other long rat 
bones, is larger at its two ends, than in| 
middle, The end next to the ſternum | 
| io triangu 


* Kone, Yn, zap ig, Enata, adnata, explantata men | 


artus. _ 
(a) Philoſoph, tranſact. numb. 449. 53. 
+ Os jogulare, jugulerw, furcula, ligula, clavis, hunt 
quibuſdam. 5 a 
{ Unpaopayic, 
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angular : The angle behind is conſiderably 
roduced, to form a ſharp ridge, to which the 
anſverſe ligament extended from one clavicle 
the other is fixed (a). The ſide oppoſite to 
is ſomewhat rounded. —The middle of this 
atuberant end is as irregularly hollowed, as 
e cavity in the ſternum for receiving it is rai- 
; but in a recent ſubject, the irregular conca- 
ties of both are ſupplied by a moveable car- 
age, which is not only much more cloſely con- 
{ed every where by ligaments to the circum- 
rence of the articulation, than thoſe of the 
wer jaw are; but it grows to the two bones 
both its internal and external end; its ſub- 
nce at the internal end being ſoft, but very 
ong, and reſembling the intervertebral carti- 
pes (5). 

From this internal end, the clavicle, for a- 
put two fifths of its length, is bended ob- 
uely forewards and downwards. On the upper 
fore · part of this curvature a ſmall ridge 
ſeen, with a plain rough ſurface before it; 
hence the muſculus ſterno-hyoideus and ſlerno- 
aideus have in part their origin. — Near 
e lower angle a ſmall_plain ſurface is often 
be remarked, where the firſt rib and this 
ne are contiguous (c), and are connected by 
rm ligament (4).——From this a rough plain 
face is extended outwards, where the pecto- 
U 2 ral 


be) Riolan. Encheirid. anat, lib. 6. cap. x 3. —— Winſſow, 
pol anat. des os frais, $ 248, — Weitbrecht. Act. Petro- 
it. tom. 4 p 2585. et Syndeſmolog. ſet. 2.I1.S 3, 

%) Weitbrecht, Syndeſmolog. ſet. 2:1.5 6. 

(e) Dionis, Sixic me demonſt. des os. 


(s) Weitbrecht, Syndeſmolog. ſect. 2 I. §. N. 
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ral muſcle-has part of its origin. Behind 
the bone is made flat and rough by the inſe 


tion of the larger ſhare of the ſubclayiad 2 
muſele. After the clavicle begins to Wil 
bended backwards, it is round, but ſoon au um 
becomes broad and thin; which ſhape it reti 
to its external end. Along: the extern em 
eoncavity, a rough ſinuoſity runs, from ve 
ſome part of the deltoid muſcle takes it richie 

Oppoſite to this, on the eonvex edge, | 
ſcabrous ridge gives inſertion to a ſhare of He 
eucullaris muſcle. The upper ſurface of M 
clavicle here is flat; but the lower is hole 
for lodging the beginning of the muſculus ier 
clavius ; and towards its back - part a tube * 
riſes, to which, and a roughneſs near it, He 
ſtrong ſhort thick ligament connecting this b 
to the coracoid proceſs of the ſcapula. is fix th 

The external end * of this bone is horn 
tally oblong, ſmooth, ſloping at the poſteiſ © 
fide, and tipped in a recent ſubject with a cap * 
tilage, for its articulation with the acromgn” 
capulæ. Round this the bone is ſpongy, 1n'® 
the firmer connection of the ligaments, 1 
The-: medullary arteries, having their a" 
rection obliquely. outwards, enter the cla 
by one or more ſmall paſſages in the middle I 
their back part. 2 
The ſubſtance of this bone is the: ſame a Wn” 
the other round long. bones. % 
The triangular unequal interior end WW" 
each clavicle, has the cartilage above WW * 
ſcribed interpoſed betwixt it and the ue le 
lar cavity of the /fernum.- The gn I 

* WHAIC 
wie 


6 "ErTauigs 
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ich ſurround this articulation to ſecure 
are ſo ſhort and ſtrong, that little mo- 
n can be allowed any way; and the ſtrong 


cla of the ſternum, from the poſterior 


By the aſſiſtance, however, of the move: 
le intervening cartilage, the clavicle can, 
this joint, be raiſed or depreſſed, and moved 
ckwards and forewards' ſo much, as that the 
ternal end, which is at a great diſtance from 
it axis, enjoys very (conſpicuous motions.— 


the ſcapula.' 


y of their parts; nor have they any epiphy- 


ir bodies, as moſt other ſuch long bones 


ls the arms forewards. | | 
The uſes of the clavicles' are, to keep th 


ities, from falling in and foreward upon the 
ax; by which; as in moſt quadrupeds, the 
tions of the arms would be much confined, 
the breaſt made too narrow. — The cla» 


la defence to large veſſels. - , 
from the ſituation, figure, and 'uſe of the 
wicles, it is evident, that they are much ex. 


ule, and conſequently: all the ſuperior ex- 


ament that is ſtretched acroſs the upper 
ominent angle of the one clavicle, to the 


ne place of the other clavicle, ſerves to keep - 
ch of theſe bones more firmly in their place. 


be articulation of the exterior end of the 
pricle ſhall be conſidered after the deſcription 


The clavicles of infants are not deficient in 
| at their ' extremities joined afterwards to 
je, which preſerves them from being bended 


much, and from the danger of any unoſſified 
ts being 7 by the force which 


-. 


les likewiſe afford origin to ſeveral muſcles, , 


U. 3. poſed- 
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poſed to fractures; that their broken parts m 
generally go bye each other; and that they | 

difficultly kept in their place afterwards, 
SCAPUL A, or ſhoulder-blade “, is thet 
angular bone ſituated on the out-ſide of 
ribs, with its longeſt fide called its þ 
» towards the ſpinal procefſes of the verte 
and with the angle at the upper part 
this fide about three inches, and the lg 
angle at a greater diſtance from theſe pro 
ſes.—The back part of the ſcapula has notki 
but the thin ends of the ſerratus anticus nu 
and /ubſcapularis mulcles between it and t 
ribs : But as this bone advances. forewards, 
diſtance from the ribs increaſes. — The up 
or ſhorteſt ſide, called the ſuperior coſta of | 
ſcapula is nearly horizontal, and parallel 
the ſecond rib.-- —— The lower fide, whict 
named the inferior coſta, is extended obliqu 
from the third to the eighth 1ib.——The lt 
tion of this bone, here deſcribed, is when 
ple are ſitting or ſtanding in a ſlate of it 
tivity, and allowing the members to rem 
in the moſt natural eaſy poſture.— I be i 
rior angle of the ſcapula is very acute; the 
per one is near to a right angle; and whal 
called the anterior, does not deſerve the nat 
for the two ſides do not meet to form an any 
he body of this bone is concave tov 
the ribs, and convex behind, where it bas 
name of dorſum +.-—— Three proceſſes ate 
ner 


* NwoThaere, triwrior, latitudo humeri, ſcoptulum 
ſcutulum opertum, ſpatula, ala, | umeius, clypeus, 
thoracis. a 

t U. 
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ly reckoned to proceed from the ſcapula. 
The firſt is the large ſpine that riſes from 

convex ſurface behind, and divides it une- 

y. The ſecond proceſs ſtands out from 
fore part of the upper fide ; and, from its. 
ginary reſemblance to a crow's beak, is na- 
N coracoides ®, The third proceſs is the 
le thick bulbous fore · part of the bone. 

\fter thus naming the ſeveral conſtituent 
s of the N the particular deſeription 
de more eaſily underſtood. 

The baſe, which is tipped with cartilage in 
dung ſubject, is not all ſtreight : For above 
ſpine, it runs obliquely forewards to the ſu- 
or angle; that here it might not be too 
uberant backwards, and ſo bruiſe the mu- 
and teguments: Into the oblique ſpace the 
us patientiæ is inſerted, At the root 
the ſpine, on the back- part of the baſe, a. 
gular plain ſurface is formed, by the preſ- 
of the lower fibres of the trapezius. 
dw this the edge of the ſcapula is ſcabrous 
rough, for the inſertion of the /erratus- 
r anticus and rhombeid muſcles. | 

he back-part of -the inferior angle is made- 
th by the latiſſimus dor ſi paſling over it. 
$ muſcle alſo alters the direction of the in- 
coſta ſome way forewards from this angle: 
ſo far it is flatted behind by the origin of 
leres major. As the inferior coſta advan- 


foreward, it is of conſiderable thicknels, is 
ly hollowed and made ſmoth behind by 
leres minor, while it has a % formed. 

| into 


anhoroides, ſigmoides, digitalis, anciltroides. . 
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into it below by part of the /ub/capularis; | 
between the two a ridge with a ſmall depreſy 
appears, where the lonpus' extenſor cubiti | 
ies origin. 

The ſuperior: coſta is very thin; and nf 
its fore-part there is a ſemilunar nitch, ff 
one end of which to the other a ligament 
ſtretched ; and ' ſometimes the bone is co 
nued, to form one, or ſometimes two holes 
the paſſage of the ſcapular blood-veſſel; 
nerves. Immediately behind this ſemil, 
cavity the coraco-hyogid- muſcle has its riſe. 
From the nitch' to the termination of the 
for the teres. minor; the ſcapula is narrowertt 
any where elſe, and ſupports the third proc 
This part has the name of cervix. 

The: whole dorſum of the ſcapula is aly 
ſaid to be convex; but, by reaſon of the na 
edges that ſurround it, it is divided into 
cavities by the. ſpine, which is ſtretched e 
behind forewards, much nearer to the ſupe 
than to the inferior cof/a.—The- cavity ab 
the ſpine is really concave where the ſur. 
natus muſcle is lodged ; while the ſurface oft 
bone below the -ſpine, on which the 
ſpinatus muſcle is placed, is eonvex, exce 
2 that runs at the ſide of the inferior ei ene 

The internal or anterior ſurface of this h 
is hollow, except in the part above the ff 
which is convex. The ſubſcapularis n 
is extended over this ſurface, where it fat 
feveral ridges and intermediate depreſli 
commonly, miſtaken for prints of the rl": 
they point out the interſtices of the bundle: 


* 
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; of which the ſubſcapularis muſcle is com- 
d (a): | 
6 Line ® riſes ſmall at the baſe of the 
, and becomes higher and broader as it 
nces forewards.—— On the ſides it is une- 
ly hollowed and crooked, by the actions of 
adjacent muſcles. Its ridge 1 is divi- 
into two rough flat ſurfaces : Into the up- 
one, the trapezius muſcle is inſerted ; and 
lower one has part of the deltoid fixed to 
The end of the ſpine, called acromi- 
or top of the ſhoulder, is broad and flat, 
i ſometimes only joined to the ſpine by a: 
age (b). The anterior edge of the 
in is flat, ſmooth, and covered with a: 
age, for its articulation with the exter- 
nd. of the clavicle ; and it is hollowed: 
V, to allow a paſſage to the infra and fu- 
binati; muſcles, and free motion to the o 
l, ; . 8 - 
he coracoid F proceſs is crooked, with its: 
inclining forewards.; ſo that a hollow is 
at the lower. ſide: of its root, for the 
ge of the infra. ſcapularis muſcle.—— 
end of this proceſs is marked with three: 
ſurfaces. Into the internal, the /erra- 
inar anticus is inſerted : From the exter- 
one head of the biceps flexor cubiti riſes; 
from the lower. one, the. 8 
| has. 


Vintow, in Memoires de l' acad. des ſciences, 1 7224 
tic, Vrtpo xn EE eminentia ſcapularum. 

eripium, criſta. 

Tous Eyxuporthg, xopexonidng, rug, acromü os, 
Karmus, roſtrym porcinum, proceſſus digitalis, _ 

zue Trad, d' oſteol. p. 160. 

Pupudng, c ονιναν, roſtriformis. 
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has its origin. At the upper-part of | 
root of this proceſs, immediately before 
ſemilunar cavity, a ſmooth tubercle app 
where a ligament from the clavicle is flu 
From all the external ſide of this cora 
apophyſe, a broad ligament goes out, yh 
becomes narrower where it is fixed to 
acromion. The ſharp pain, violent infl 
mation, and tedious cure of contuſions in 
part, are probably owing to theſe tendons 
| bgaments being hurt. 

From the cervix ſcapulæ the third pre 
is produced. The fore-part of this is fe 
ed into a glenoid cavity , which is of 
ſhape of the longitudinal ſection of an 
being broad below, and narrow above. 
Between the brims of this hollow and 
fore-part of the root of the ſpine, a | 
ſmuoſity is left for the tranſmiſſion of 
' fupra and infra ſpinati muſcles; and on 
upper-part of theſe brims we may rema 
ſmooth ſurface, where the ſecond head of 
biceps flexer cubiti has its origin. 
root of the ſupercilia is rovgh all round 
the firmer adheſion of the capſular lig 
of the articulation, and of the cartilage v 
is placed on theſe brims, where it is il 
but becomes very thin as it is continue 
wards the middle of the cavity, which it 
all over. . ; 

The medullary veſſels enter the ſcapula 
the baſe of the ſpine. 


Adel. 
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he ſubſtance of the /capula, as in all o- 
broad flat bones, is cellular, but of an un- 
al thickneſs; for the neck and third pro- 
; are thick and ſtrong. The inferior ca. 
je, and coracoid proceſs, are of a middle 
kneſs; and the body is ſo preſſed by the 
cles, as to become thin and diaphanous. 

he ſcapula and clavicle are joined by plain 
aces, tipped with cartilage “; by which 
her bone is allowed any conſiderable mo- 
, being tightly tied down by the common 
ular ligament, and by a very ſtrong one 
< proceeds from the coracoid proceſs ; 
divides into two before it is fixed into 
clavicle, with ſuch a direction, as either 
allow this bone to have a ſmall rota- 
in which its poſterior edge turns more 
wards, while the anterior one riſes far- 
forewards; or it can yield to the fore- 
of the /capula moving downwards, while 
back part of it is drawn upwards ; in both 
h caſes, the oblong ſmouth articulated 
ces of the clavicle and ſcapula are not in 
ſame plane, but ſtand a little tranſverſely, 


joint from luxations, to which it would 
bject, if either of the bones was to move 
be other perpendicularly up and down, 
out any rotation. — Sometimes a move- 
ligamentous cartilage is found in this 
; Otherwhiles ſuch a cartilage is only 
poſed at the anterior half of it; and in 
old ſubjects I have found a ſeſamoid 
bone 


Kcromion, XETCXALC, clauſure, 


eroſls each other, and thereby preſerve 
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bone here (a). — The ſcapula is connel 
to the head, os hyoides, vertebra, ribs, 
arm-bone, by muſcles, . that have one end! 
ened to theſe bones, and the other to the 
pula, which can move it upwards, downyy 
backwards, or forewards ; by the quick ſuccel 
of theſe motions, its whole body is carried 
circle. But being alſo often moved as y 
an axis perpendicular -to its plane, its cir 
ference turns in a circle whoſe center 
axis is (5). Whichever of theſe motig 
performs, it always carries the outer en 
the clavicle and the arm along with it. 
The glenoid cavity of this bone receives 
os humeri, which plays in it as a ball ina 
ket, as will be explained more hereafter. 
_ - "The uſe of the ſcapula is, to ſerve as 4 
crum to the arm; and, by altering its 
tion on different occaſions, to allow ali 
the head of the os humeri a right liv 
ſocket to move in; and thereby to ail 
to enlarge greatly the motions of the /uf 
extremity, and to afford the muſcles » 
riſe from it more advantageous adtion 
altering their directions to the bone 
they are to move. — This bone alſo k 
to defend the back-part of the thorax, i 
often employed to ſuſtain weights, or to 
forces, too great for the arm to bear. 

The baſe, acromion, coracoid procels 
head of the /capula, are all in a cartilag 
Nate at birth; and the three firſt are |: 
as epiphyſes ; while the head, with the g 


(a) Jac. Sylv. Iſagop, anat. lib. 1. cap. 2. 
(5) See Winſlow, Memoires de Wend. des ſciences, 
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jity, is not formed into a diſtin ſeparate 
ne, but is gradually produced by the oflifi- 
tion of the body of this bone being continued 
ewards. 
The AR M has only one bone, beſt known 
the Latin name of os humeri®*; which is 
g, round and nearly ſtreight. 
The upper end of this bone + is formed in- 
large round ſmooth head, whoſe middle 
int is not in a ſlreight line with the axis of 
done, but ſtands obliquely backwards from 
The extent of the head is diſtinguiſhed 
circular foſſa ſurrounding its baſe, where 
head is united to the bone, and the capſu. 
ren of the joint is fixed. Below 
ore · part of its baſe two tubercles ſtand 
The ſmalleſt one, which is ſituated moſt 
the inſide, has the tendon of the /ub/capularis 
iſcle inſerted into it ——The larger more 
ternal protuberance is divided, at its upper 
, into three ſmooth plain ſurfaces; into 
anterior of which, the muſculus ſupra ſpina- 
auto the middle or largeſt, the infra-/pina- 
; into the one behind, the feres minor, is 
ted, Between theſe two tubercles, ex- 
ly in the fore-part of the bone, a deep long 
dis formed, for lodging the tendinous head 
the biceps flexor cubiti; which, after paſling, 
a manner peculiar to itſelf, through the 
ity of the articulation, is tied down by a 
dnous ſheath extended acroſs the foſſa; in 
e eb, and in the neighbouring tubercles, are 
„ ſeveral 
ces mm, canna brachii, 
lerocolium. 


| 
| 


ſeveral remarkable holes, which are 
4rated by the tendinous and ligamentous fibrt 


-gently flatted in the middle, runs from f 


teres major, are inſerted into the internal « 


-vis extenſor cubiti riſes ——-T his bone is flat 


of the os humeri is flatted behind by the 


- tended on its outſide, from which the 
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and by veſſels. On each fide of his fil 
as it deſcends in the os humeri, a rough ridg 


roots of the tubercles. The tendon 
the pectoral muſcle is fixed into the anteri 
of theſe ridges, and the latiſſimus derſi, ; 


A little behind the lower end of this! 
another rough ridge may be obſerved, whi 
the coraco-brachialis is inſerted. ——From t 
back part of the root of the largeſt tuber 
a ridge #lfo is continued, from which the 


on the inſide, about its middle, by the 
of the biceps flexor cubiti. In the mid 
of this plain ſurface, the entry of the medul 
ry artery is ſeen flanting obliquely downwa 
At the fore ſide of this plane the be 
riſes in a ſort of ridge, which is rough, 
often has a great many ſmall holes in it, wh 
the tendon of the ftrong deltoid muſcle is 
ſerted ; on each fide of which the bone 
ſmooth and flat, where the brachicus int: 
riſes. The exterior of theſe two flat ſurf 
is the largeſt; behind it a ſuperficial þ 
.channel, formed by the muſcular nerve { 
the veſſels that accompany it, runs from 
hind forewards and downwards,— The be 


tenſors of the fore-arm Near the lo 
end of this bone, a large ſharp ridge is 


culus ſpinator radii lengus, and the " t 
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i) of the extenſor carpi radialis liſe. 
ppoſite to this, there is another ſmall ridge 
> which the aponeurotic tendon, that gives 
zin to the fibres of the internal and external 
achiet muſcles is fixed; and from a little 
preſſion on the fore-ſide of it, the pronator 
i teres riſes. 
The body of the os humeri becomes gra- 
ally broader towards the lower end, where 
has ſeveral proceſſes ; at the roots of which, 
ere is a cavity before, and another behind “. 
ke anterior is divided by a ridge into two; 
e external, which is the leaſt, receives the 
id of the radius; and the internal receives 
e corondid procels of the ulna in the flections 
the fore · arm, while the poſterior deep 
angular cavity lodges the olecranen in the 
nenſions of that member. The bone be- 
jixt theſe two cavities is preſſed ſo thin by 
e proceſſes. of the wing, as to appear diapha? 
us in ſeveral ſubjects. The ſides of the 
ſerivr cavity are ſtretched out into two pro- 
ſes, one on each ſide: Theſe are called 
miyles; from each of which a ſifong liga- 
ent goes out to the bones of the fore arm. 
The external. condyle, which has an ob- 
que direction allo forewards in reſpect of the 
ternal, when the arm is in the moſt natural 
ture (a), is equally broad, and has an ob- 
ule [ſmooth head 1ifing from it forewards. 
rom the rovgh part of the condyle, the in- 
trlor head of the bicornis, the extenſor di- 
rum communis, extenſer  carpi ulnaris, an- 
| a conq uc 
g Nſex. x | 
e) Winſlow, Memoircs de Vacal. des ſcinces, 193 2 
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conxus, and ſome part of the ſupinatcy 7, 
| brevis; take their riſe; and on the (mn, 
head the upper end. of the radius plays, jd « 
Immediately on the outſide of this, there 
a ſinuoſity made by the ſhorter. head of ee. 
dicornis. muſcle, upon which the mu | 
nerve is placed. ——The internal condyl: be 
more pointed and protuberant than the ex: * 
nal, to give origin to ſome part of the f 
carpi radialis, pronator radii teres, palm 
longus, flexor digitorum ſublimis, and flexor a 
Pi ulnaris. Between the two condyles, is tte tr 
lea or pully, which conſiſts of two lateral 
tuberances, and a middle cavity, that are ſmoy 
and covered with eartilage—When the fe 
arm is extended, the tendon of the internal 
ckiceus muſcle is lodged in the fore part of 
cavity of this pully.ä— The external proti 
rance, which is leſs than the other, has af 
edge behind; but forewards, this ridge is 
tuſe, and only ſeparated from the little head, 
ready deſcribed, by a ſmall fea, in which 
Joined edges of the una and radius move. 
The internal-protuberance-of the pully is larg 
and higheſt; and therefore in the motions 
the ulna vpon it, that bone would be it eli 
outwards, was it not ſupported by the radius 
that ſide.— Between this internal protuberu 
and condyle, a ſinuoſity may be remarked, whe 
the ulnar nerve p | 

The ſubſtance and the internal ſtructure 
the 0s humeri is the ſame, and diſpoſed in 
tame way, as in other long bones. 
The round head at- the upper end of f 
bone is articulated with the glenoid cavity 


* Y , . 


- 
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he ſcapula; which being ſuperficial, and ha- 
g long ligaments, allows the arm a free 
d extenſive motion. —— Theſe ligaments 
e however conſiderably ſtrong. For, beſides - 
e common capſular one, the. tendons of the 
aſcles perform the. office, and have been de- 
bed under the name of ligaments, Then 
e acromion and coracoid proceſs, with the 
ong broad ligaments ſtretched betwixt them, 
ure the articulation above, where the great. 
and moſt frequent force is applied to thruſt 
head of the bone out of its place. It is 
e that there is not near ſo ſtrong a defence 
the lower part of the articulation ; but in 
ordinary poſtures of the arm, that is, ſo- 
g as it is at an acute angle with the 
nk of the body, there cannot be any 
ce applied at this place to occaſion a luxa- 
5 =—_ the joint is protected ſo well a- 
Fe, 


The motions which the arm enjoys by this 
culation, are to every ſide; and by the 
ceſſion of theſe different motions, a circle- 
be deſcribed.. Beſides which, the bone 
forms a ſmall rotation round its own xi. 
t though this can be performed with the 
nd head. in all poſitions; yet as theſe vary, 
* effects. upon the body of the bone are 
different: For, if the middle of the head 
de center. of rotation, as it is when the 
0 hangs down by the ſide, the body of the 
e is only moved forewards and backwards; 
uſe. the axis of motion of the head is near- 
5 X 8 3. | | ly. ” 


- 
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ly at right angles with the length of the bo 
(a); whereas, when the arm is raiſed to fiel 
angles with the trunk of the body, the ce 
ter of motion, and the axis of the bone, con 
to be in the ſame ſtreight line; and ther 
fore the body of the og humer;i performs f 
ſame motion with its bead. Thou 
the motions of the arm ſeem to be very ext 
five, yet the larger ſharc of them depend; 
the motion of the ſcapula.— The lower end 
the os humeri is articulated with the bones 
the fore.arm, and carries them' with it in 
its motions, but ſerves as a baſe on which tt 
perform the motions peculiar to themſelves; 
ſhall be deſeribed afterwards. ' 

% Both the ends of this bone are cartilagind 
in a new-born infant, and the large head 
the two. tubercles, and the trochlea with | 
two condyles, become epiptyſes before they 

united to the body of the bone. 
The FORE-ARM + conſiſts of two | 
bones, the ulna and radius; whoſe ſituati 
in reſpect of each other, is oblique in the | 
ſtraining ot moſt natural poſture ; that is, 
ꝛelna is not directly behind, nor on the ou 
of the radius, but in a middle ſituation bety 
theſe. two, aud the radius crofles it.—The 
tuatipn however of theſe two bones, and of 
the other bones of the ſuperior ' extremity | 
are not yet deſcribed, is frequently altered; 
therefore, to ſhun repetitions, I deſire it ma 
now remarked, that, in the remaining acee 
of the ſuperior extremity, 1 underſtand by 
| 5 ˖ 


ta) Hippoerat. de ariicvl. $ t. N 
+ Cubiius, arg, b, xvyan, ulna, lacertus, 
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of poſterior, that part which is in the 
ge direction with the back of the band; 
merior, that anſwering to the palm; by in- 
a that on the ſame fide with the thumb; 
external, the fide neareſt to the little fin- 
, ſuppoſing the hand always to be in a 
e politioa between pronation and ſupi- 


n. a | 
LNA +; ſo named from its being uſed as a 
aſure, is the longeſt of the two bones of the 
arm, and ſituated on the outſide of the 


. 

u the upper end of the ulna are two proceſ- 
The poſterior is the largeſt, and formed 
a hook, whoſe concave ſurface moves up- 
the pully of the os hameri, and is called 
anon 4, or top of the cubit.— The convex 

part of it is rough and ſcabrous, where the 

ut, brevis, and brachieus externus, are in- 
ed, The olecranon makes it unneceſſary 

t the tendons of the extenſor muſcles ſhould 

over the end of the os humeri; which 

d have been of ill conſequence in the great 

tions of this joint, or when any conſiderable 

ernal force is applied to this part (a).—The 
eriot proceſs is not fo large, nor does it reach 
gh as the one behind; but is ſharper at its 
and there fore is named coronoid. Between 
two proceſſes, a large ſemicircular or ſig- 
concavity is left; the ſurface of which, 

4 a 


Cobitus, due, po xv, focile majus, canna vel arundo 
r, et. inferior brach. nene BCE 
Ayrav, gibber cubitus, additamentum necatum. ; 
) Winſlow, Expoſition anatomique du corps kumain, 
le des os ſecs, $ 979. 
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on each ſide of a middle riſing, is Qanting, x 
exactly adapted to the pully of the bone of 
arm. Acroſs the middle of it, there 
ſmall ſinuoſity for lodging mucilaginous glan 
where, as well as in a ſmall hollow on the 
ternal ſide of it, the cartilage that lines 
reſt of its ſurface is wanting, Round 
brims of this concavity the bone is roy 
where the capſular ligament of the joint is j 
planted. —lmmediately below the clecra 
on the back-part of the ulna, a flat triang 
ſpongy ſur face appears, on which we comm 
ly lean.— At the internal fide. of this, there 
a larger hollow ſurface, where the muſculu 
coneus is lodged; and the. ridge at the inl 
of this gives riſe to the muſculus ſupinatir ri 
brevis. Between the top of the ridge 
the coronord proceſs is the ſemilunated. im 
cavity, lined with cartilage, in which, an 
ligament extended from the one. to the c 
end of this cavity, the. round head of. ther 
us plays. —Immediately, below it a. rough ho 
gives lodging to mucilaginous glands.— Be 
the root of the coronoid proceſs, this bone is 
brous and unequal, where the brachieus i 
is inſerted. —On the outſide. of that we oble 
a ſmooth concavity, where the. beginning of 
flexur e profundus ſprouts out. 
The body of. the ulna is triangular, —! 
internal angle is very ſharp. where the 
ment that connects the two bones. is fixed 
The ſides, which make this angle, are flat 
rough, by the action and adheſion of the n 
muſcles. which are ſituated here, ——t 


yy 


OF THE SKELETON. 249 


ance of one third of the length of the l- 
from the top, in its fore-part, the paſſage of 
medullary veſſels is to be remarked fhnting 
rards, — The external ſide of this bone is 
oth, ſome what convex, and the angles at 
edge of it are blunted by the preſſure of 
muſcles equally diſpoſed about them. 
this bone deſcends, it becomes gradually 
ler; ſo that its lower end terminates in a 
head, ſtanding on a ſinall neck. To» 
s the fore but outer part of which laſt, an 
que ridge runs, that gives riſe to the pro- 
r radii quadratus.—o—. The head is round, 
th, and covered with a cartilage on its in- 
al fide, to be received into the ſemilunar 
ty of the radius ; while a ſ?yloid proceſs + 
from its outſide, to which is fixed a ſtrong 
ment that is extended to the os cuneiforme 
piſiferme of the wriſt. —Between the back» 
of that internal ſmooth fide and this pro- 
a ſinuoſity is left for the tendon of the 
"ſor carpi ulnaris. On the fore · part of 
root of the proceſs, ſuch another depref- 
may be remarked for the paſſage of the 
r artery and nerve. The end of the bone is 
ith, and covered with a cartilage. Between 
d the bones of the wriſt, a doubly-con» 
moveable cartilage is interpoſed ; which is 
tinuation of the cartilage that covers the 
r end of the radius, and is connected looſe- 
the root of the Hyloid proceſs, and to the 
cavity there; in which mucilaginous. 
dare lod ged. ; | 


The. 


hνj,L, milcolus externus. 
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The ulna is articulated above with the lo 
end of the os humeri, where theſe bones 
depreſſions and protuberances correſpondin 
each other, ſo as to allow an eaſy and ſeg 
extenſion of the fore arm to almoſt a tre 
line with the arm, and flection to a very aq 
angle; but, by the flanting poſition of 
pully, the lower part af the fore arm is tu 
outwards in the extenſion, and inwards in 
flection (a); and a very ſmall kind of rot 
is likewiſe allowed in all poſitions, eſpe 
when the ligaments are moſt relaxed by 
fore-arm being in a middle degree of fled 
—— The ulna is alſo articulated with the 5 
and carpus, in a manner to be related aftery 

RADIUS “, ſo called from its imagine 
ſemblance to a ſpoke of a wheel, or to a 
ver's beam, is the bone placed at the inlid 
the fore · arm. Its upper end is formed in 
circular little head; which is hollowed fo 
articulation with the tubercle at the ſid 
the pully of the os humeri; and the be 
the round circumference of the- head ne 
the ulna is (ſmooth, and covered with 20 
lage, in order to be received into the ſemi 
ted cavity of that bone. below the ee 
the fadius is much ſmaller ; therefore this 

is named its cervix, which is. made rou 

the action of the ſupinatir radii brevis. 

the external root of this neck, a tuberous 

| ceſs riſes; into the outer part of which ii 
ceps flexor cubiti is inſerted. - From d 
ridge runs downwards and inwards, vo 
| 10 

(a) Winſl»w, Memoires de Vacad. des ſciences, 1721 


* Kepyis, rapxry xiv, focile minus, anna mins 
minor. / 
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mor radii brevis is inſerted ; and a little 
ow, and behind this ridge, there is a rough 
tous ſurface, where the pronator radii tte 
js fixed. 

The body of the radius is not ſtreight, but 
wex on its internal and poſterior ſurfaces 
re it is alſo made round by the equal preſ- 
of the circumjacent es particularl 
the extenſors of the thumb; but the ſur- 
next to the una are flatted and rough, for 
origin of the muſcles of the hand; and 
terminate in a common ſharp ſpine, to 
< the ſtrong ligament extended betwixt 
two bones of the fore-arm is fixed. —A little 
yy the beginning of the plain ſurface, on its 
part, where the flexor muſcle of the laſt 
t of the thumb takes its origin, the paſſage 
e medullary veſſels is ſeen ſſanting upwards. 
The radius becomes broader and flatter to- 
s the lower end, eſpecially on its fore-part, 
re its pronator quadratus muſele is fituated. 
be lower end of the radius is larger than 
ſuperior; though not in ſuch a diſpropor- 
as the upper end of the ulna is larger than 
ower end, Its back part has a flat ſtrong 
tin the middle, and 5 on each fide. 
ſmall groove, immediately on the outſide 
he ridge, the tendon of the extenſor ter- 


dus ernodii policis plays. In a large one be- 
ibis, the tendons of the indicatar and of 


common extenſor muſcles of the fingers 
—— Contiguous to the ulna, there is a ſmall 
on made by the extenſor minimi digits. 
On the inſide of the ridge there is a broad 
depreſſion, 
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depreſſion, which ſeems again ſubdivided, yi 
the two ' tendons of the bicornis, or ext 
carpi radialis, are lodged. —-The internal 
of this end of the radius is alſo hollowed 
the extenſors of the firſt and ſecond, join 
the thumb; immediately above which, 21 
rough ſurface ſhews where the ſupinatiy x 
longus is inſerted. ——The ridges at the 
of the grooves, in which the tendons þ 
have an annular ligament fixed to them, 
which the ſeveral ſheaths for the tendons 
formed. The fore-part of this end of 
radius is alſo depreſſed, where the flexo 
the fingers and flexor carpi radialis pals. 
The external ſide is formed into a ſemilur 
ſmooth cavity, lined with a cartilage, fc 
ceiving the lower end of the ulng.—— 
_ loweſt part of the radius is formed into a 
long cavity; in the middle of which is 2 
tranſverſe riſing, gently hollowed, for loc 
mucilaginous glands ; while the riſing itl 
inſinuated into the conjunctiòn of the 
bones of the wriſl that are received intoth 
vity. The internal fide of this artic 
is fenced by a remarkable proceſs * © 
radius, from which a ligament goes out tt 
wriſt, as the ſiyloid proceſs of the ulna vi 
ligament $ it on the outſide. 
The ends of both the bones of the 
arm being thicker than the middle, there 
conſiderable diſtance between the bodie 
theſe bones; in the larger part of vll 
ſtrong tendinous, but thin ligament, is ex 
ec, to give a large enough ſurface for thee 


 * Mallcolus interdus, proceſſus ſiyloides. 
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the numerous fibres of the muſcles ſituated 
e, that are ſo much ſunk between the bones, 
to be protected from injuries, which they 
ould otherwiſe be expoſed to. But this liga. 
ent is wanting near the upper end of the fore. 
m, where the ſupinator radii brevis, and fle- 
r digitorum pr ofundu , are immediately eonnect- 


' 7 6 
2 ends of the bones of the fore · arm 
e firſt cartilages, and then epiphyſes in chil- 


en, 

As the head of the radius receives the tubercle 
the or humeri, it is not only bended and ex- 
ded along with the una, but may be moved 
und its axis in any poſition ; and that this 
tion round its axis may be ſufficiently large, 
ligament of the articulation is extende 
ther down. than ordinary on the neck of this 
ne, before it is connected to it; and it is ve- 
thin at its upper and lower part, but makes 
brm ring in the middle. This bone is al- 
joined to the una by a double articulation ; 
above, a tubercle of the radius plays in a 
et of the ulna; whillt below, the radius 
es the ſocket, and the ulna the tubercle: 
t then the motion performed in theſe two is 
ty different ; for at the upper end, the ra- 
does no more than turn round its axis; while 
the lower end, it moves in a fort of cyclaid 
dn the round part of the ulna; and as the 
dd is articulated and firmly connected here 
b the radius, they 1 move together. 


| When 
N "04 ba y 1 : « 
a) Weitbrecht, Syndeſmolog. tig. 30, 11. 
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When the palm is turned uppermoſt, the 
Hius is ſaid to perform the ſupination ; when 
back of the hand is above, it is ſaid to be pr; 
But then the quickneſs and large extent of i 
two motions are aſſiſted by the Ina, which, 
was before obſerved, can move with a kind 
ſmall rotation on the floping ſides of the 
Jey. This lateral motion, tho? very inconſidg 
able in the joint itſelf, is conſpicuous at the lo 

er end of ſuch a long bone; and the ſtrong ig 
ment connecting this lower end to the cart 
makes the hand more readily to obey theſe u 
tions—— When we .deſign a large circular ty 
of our hand, we increaſe it by the rotation 
the os humeri, and ſometimes employ the {pi 
and inferior extremities to make theſe modo 
of pronation or ſupination of the, hand la 
enough. 3 

The HAND * comprehends. all from the jc 
of the wriſt to the points of the fingers. 
back-part is -convex, for greater firmneſs ; 
ſtrength ; and it is concave before, for conui 
ing more ſurely and .conveniently ſuch bod 
As we take hold of. ——One half of the h 
has an obſcure motion in -compariſon of vl 
the other has, and ſerves as a baſe to the mo 
able half; which can be extended back 1 
ry little farther than to a ſtreight line with 

ore-arm, but can be conſiderably bended fat 
wards. * 

As the bones that compoſe the hand are 
Aifferent ſhapes and uſes, while ſeveral of the 
that are contiguous agree in ſome general d 
racters; the hand is, on this account, comme 


© *A»pox:-, ſammy manus. 


— 


OF THE SKELETON, 255 
| divided into the carpus, metacarpus, and n- 
; among. which. laſt the thumb is reckon- 


The CARPUS * is compoſed of eight ſmall 
ongy bones, ſituated at the upper part of the 
id. I ſhall deſcribe each of theſe bones, un- 
r a proper name taken from their figure 
) becauſe the method of ranging them by 
oWmbers leaves anatomiſts too much at liberty 
o debate very idly, which. ought to be prefer- 
d to the firſt number; or, which is worſe, ſe- 
ral, without explaining the.order they. obſerve, 
ferently apply. the he numbers, and ſo 
anfound: their readers. But that the de- 
iption of theſe bones may be in the ſame or- 
er as they are found in the generality. of ana- 
mical books, I fhall begin with the range of 
ones that are concerned in the moveable 
int of the wriſt, or are connected to the 
xe arm, and ſhall afterwards conſider the four 
at ſupport the thumb and ofa. metacarpi of 
be fingers. wy 
The-eight. bones of the carpus-are, og ſcaphoi- 
„ lunare, cuneiforme, piſiforme, trapezium, 
apezoides, magnum, unciforme. 
The ſcaphoides is ſituated moſt internally of 
boſe that are articulated with the . fore-arm.— 
de lnare is immediately. on the outſide of 
be former. The cunei forme is placed till 
re ore externally, but does not reach fo high up 
mme other two. The pififorme ſtands fore - 
ads into the palm from the cunęiforme.— The 
mg oezium is the firſt of the ſecond row, and 
 lituated betwixt the ſcaphoide nd joint 
1 2 


Krug, brachiale, prima palmæ pars, 
(e) Lyſer. Cult. anat. lib. 53. cap. 2. 
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i< a ſmall round convexity is found, for its 
gection with the os cuneiforme. Between 
great convexity above, and the firſt deep 
rior cavity, there is a rough foſſa, in which 
circular ligament of the joint of the wriſt. 
fixed. 
u cuneiforme ® is broader above; and towards; 
hack of the hand, than it is below and fore- 
ds: which gives it the reſemblance of a 
doe. The ſuperior ſlightly convex ſur- 
e is included in the joint of the wriſt, be- 
oppoſed to the lower end of the na. 
low this the cuneiform bone has a rough 
, wherein the ligament of the articula- 
2 of the wriſt is fixed. —On the internal 
of this bone, where it is contiguous to the 
lmare, it is ſmooth and ſlightly concave— 
lower ſurface, where it is contiguous to the 
mciforme is oblong, ſomewhat ſpiral, and 
cave.— —— Near the middle of its anterior 
ice a circular plane appears, where the o 
furme is ſuſtained. 
Js piſiforme + is almoſt ſpherical, except one 
ular plane, or ſlightly. hollow ſurface, which. 
overed- with cartilage for its motion on the 
forme: bone, from which its whole rough 
is prominent forewards into the palm; 
ng the tendon of the flexor carpi ulnaris, 
a ligament from the fylsid proceſs of the 
fed to its upper part; the tranſverſe. 
nent of the wrilt. is connected to its in- 
al ſide ; ligaments extended to the unci- 
bone, and to the os metacarpi of the 
23. little - 


Triquetrum. a 
Gartilaginoſum, ſubrotundum, rectum. 


nal. fide, has a ſinuoſity in it, where 


And ſtill more externally the bone is ſcabt 
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little finger, are attached to its lower pa 
the abductar minimi digiti has its origin fi 
its fore- part; and, at the internal ſide of Me i 
ſmall depreſſion is formed, for the paſſage 
the ulnar nerve. oi 

Trapezium * has four unequal ſides and 
gles in its back-part, from which it has got 
name Above, its ſur face is ſmooth, (li 
ly hollowed, and ſemicircular, for its « 
junction with the 9s ſcaphoides.——lts ext 
fide is an oblong concave ſquare, for re 
ving the following bone. The inferior 
face is formed into a pulley; the two pr 
berant ſides of which are external and! 
nal. On this pulley the firſt bone of the thi 
is moved.-———At the external ſide of the / 
ternal protuberance, a ſmall oblong ſm re 
ſarface is formed by the os metacarpi ind 
The fore-part of the trapezium is 
minent in the palm, and, near to the © 


tendon of the flexor carpi radiulis is lod, 
on the ligamentous ſheath of which the 
don of the flexor tertii internodii pollicis p 


where the tranſverſe ligament of the wii 
connected, the abductor and flexor prim 1 
nodii pollici have.their origin, and liga all 
go out to the firſt bone of the thumb. 
... Os trapezoides , lo called from the 


_ gular. quadrangular figure of its back int 


is the ſmalleſt bone of the wriſt, excephud, 
piſiforme.——Tbe figure of it is an ure 


Os cub forme, trapezoides, multangulum ma jus. M. 
+ Trapezium, multangulum minus. 50 
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whe. It has a ſmall hollow ſurface above, 
which it joins the /caphoides ; a long convex 
xe internally, where it is contiguous to the 
qezium ; a ſmall external one, for its con- 
notion with the os magnum ; and an inferior 
pavex ſurface, the edges of which are how- 
er ſo raiſed before and behind, that a fort of 
ley is formed, where it ſuſtains the os meta- 
pi indict s. | 
0s magnum, ſo called becauſe it is the 
gelt bone of the carpus, is oblong, having 
ur quadrangular ſides, with a round upper 
xd, and a triangular plain one below. 
he round head is divided by a ſmall riſing, 
ppoſite to the connection of the os /caphordes 
d lunare, which together form the cavity 
r receiving it. —— On the infide a ſhort plain 
rface joins the os magnum to the trapezoides. 
On the outſide, is a long narrow concave 
face, where it is contiguous to the 0s unci- 
me. — The lower end, which ſuſtains the 
Ktacarpal bone of the middle finger, is tri- 
gular, lightly hollowed, and farther advan- 
d on the internal fide than on the external, 
wing a conſiderable oblong depreſſion made 
| the advanced inſide by the metacarpal bone 
the fore-finger; and generally there is a 
ball mark of the os metacarpi digiti annularis 
its external ſide. | 
0s unciforme + got its name from a 
un broad proceſs that ſtands out from it fore- 
ards into the palm, and is hollow on its in- 
le, for affording paſſage to the tendons ol 
e 


Maximum, « 
f Cuncitormc, 
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the flexors of the fingers. To this proc 
alſo the tranſverſe ligament is fixed, tþ 
binds down and defends theſe tendons; ; 
the flexor and abductor muſcles of the |j 
finger have part of their origin from it. 
The upper plain ſurface is ſmall, convex, : 
joined with the os Junare :——— The ioten 
ſide is long, and lightly convex, adapted 
the contiguous os magnum :——The exter 
ſurface is oblique, and- irregularly convex, 
be articulated: with the cuneiform bone: 
The lower end is divided into two conc: 
ſurfaces ; the external is joined with the n 
havens bone of the little finger, and the 
ternal. one is fitted to the metacarpal bone 

the 1 | 
In the deſcription of the preceeding ei 
bones, I have only mentioned thoſe plain 
faces covered with cartilage, by which they 
articulated to each other, or to ſome 
ther bones,. except in ſome few caſes, wh 
ſomething extraordinary was to be obſerve 
and I have deſignedly omitted the other ro 
ſurfaces, leſt; by crowding. too many uo 
in the deſcription of ſuch ſmall bones, 
whole ſhould be unintelligible : But thele 
brous paits of the bones may eaſily be und 
ſtood, after. mentioning their figure, if i 
obſerved, , that they are generally found o 
towards the back or palm of the hand; 
they are all plain, larger behind than befot 
and that they receive the different ligamer 
by which they are either connected to nei 
bouring bones, or to one another; for 
ligaments cover all the bones, and are fo 
eure 


Py 
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tely applied to them, that, at firſt view, 
whole carpus of a recent ſubject appears 
ſmooth bone (a). 

; the ſurfaces of theſe bones are largeſt 
id, the figure of the whole conjoined 
be convex there, and concave before; 
h concavity is ſtill more increaſed by the 
forme, and proceſs of the os unciforme, 
ing forewards on one fide, as the tra- 
m does on the other : And the bones are 
jely kept in this form, by the broad ſtrong 
rerſe ligament connected to theſe parts 
hem that ſtand prominent into the palm 
te hand. The convexity behind ren- 
the whole fabric ſtronger, where it is 
expoſed to injuries; and the large an- 
hollow 1s neceſſary for a ſafe paſſage to 
umerous veſſels, nerves, and tendons of 
gers. 

e ſubſtance of theſe bones is ſpongy 
cellular, but ſtrong in reſpe& of their 


e three firſt bones of the carpus make an 
g head, by which they are articulated 
the cavity at the lower ends of the bones 
fore-arm ; ſo as to allow motion to 
es, and, by a quick ſucceſſion of theſe 
Ins, they may be moved in a circle, But 
joint is oblong, and therefore the two 
lions are unequal, no motion is allowed 
carpus round its axis, except WIR. it 

as 


len de uſu part. lib. 2. cap, 8. For a particular de- 
io theſe ligaments, fee Weitbrecht. Syndelindlag.. 
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has in the pronation and ſupination along 
the radius. The articulation of the 
three bones of the ſuperior row, with 
bones of the inferior, is ſuch as allows of 
tion, eſpecially backwards and foreward 
the ſeeurĩty and eaſineſs of which the u 
tion of the 0s magnum into the cavity fo 
by the /taphoides and lunare contributes 
derably : And the greateſt number of 
muſcles that ſerve for the motion of the 
on the radius, being inſerted beyond the 
junction of the firſt row of bones with tt 
cond, act equally on this articulation as 
do on the former ; but the joint formed 
the radius being the moſt eaſily moved 
firſt effect of theſe muſcles is on it; ar 
ſecond row of the carpus is only moved 
wards. By this: means a larger motion « 
wriſt is ert than otherwiſe it could 
had ſafely : For, if as large motion had 
given to one joint, the angle of flection 
have been very acute, and the ligaments 
have been longer than was conſiſtent vi 
firmneſs and ſecurity of the joint. 

other articulations of the bones here 
by nearly plain ſurfaces, ſcarce allow « 
more motion, becauſe of the ſtrong 
necting ligaments, than to yield a little 
ſo elude the force of any external 9 
and to render the back of. the wrilt a 
more flat, or the palm more hollow, o 
per occaſions. The articulations 0 
thumb and metacarpal bones ſhall be 6 
ned afterwards. | 
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| 

| 
he uſes of the oo! ＋ are to ſerve as a baſe | 
e hand, to protect its tendons, and to af- 1 
it a free large motion. 1 
the bones of the carpus are in a cartila- | 
ys ſtate at the time of birth. | 
account of the many tendons that paſs | 
the lower end of the fore-arm and the | 
;, and of the numerous ligaments of theſe 
"ns and of the bones, which have lubrica- nn 
liquors ſupplied to them, the pain of ſprains 1 
js acute, the parts take long time to reco- 1 
heir tone, and their ſwellings are very ob- 


TAC AR PVS“ conſiſts of four bones 
b ſuſtain the fingers. Each bone is 
ind round, with its ends larger than its 
——The upper end, which ſome call the 
is fat and oblong, without any conſider- 1 


dead or cavity; but it is however ſome- 

hollowed, for the articulation with the 

It is made flat and ſmooth on the ſides 

theſe bones are contiguous to each other. 

beir bodies are flatted on their back-part 

e tendons of the extenſors of the fingers. 

be anterior ſurface of theſe bodies is a 

concave, eſpecially in their middle ; along 

2 ſharp ridge ſtands out, which ſeparates 

culi interof/ei placed on each ſide of theſe 

which. are there made flat and plain by 1 

nuſcles. ml 

er lower ends are raiſed into large ob- I 

wooth heads, whoſe greateſt extent is 

uds from the axis of l the 
fore - 


kc, Tpoxcepriov, gd og, & np, Arto, poſtbrachiale, 
plma. pecten. 
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| theſe heads, one or two tubercles ſtand ou 


* eprphyſes. 


ſurfaces. Theſe connections are not fit fo 


' ers for the fingers to play on. 


' longeſt, —Its baſe, which is articulated v 


fore-part of each ſide of the root of ex h 
fixing the ligaments that go from one mei 
al bone to another, to preſerve them fro 
ing drawn aſunder :—Round the heads a 
ring may be remarked, for the capſular 
ments of the firſt joints of the fingers to 
ed to; and both ſides of theſe heads are 
by prefling on each other. 
The ſubſtance of the metacarpal bones 
ſame with that of all long bones. 
At the time of birth, theſe bones are 
laginous at both ends, which afterwards he 


The metacarpal bones are joined abo 
the a carpi and to each other by nearly 


motions. The articulation of their 
heads at the lower ends with the cavit 
the firſt bones of the fingers, is to be take 
tice of hereafter. | 

The concavity on the fore- part of thel 
tacarpal bones, and the placing their b 
the arched carpus, cauſe them to form al 
in the palm of the hand, which is uſeful 
to us. The ſpaces between them lodge m 
and their ſmall motion makes them fit bb 


+ Though the of/a metacarpi ſo far agte 
may be diſtinguiſhed from each ot 


the lowing marks. 
he 6s metacarpi indicis is general 
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trapezoides, is hollow in the middle. The 
all ridge on the internal fide of this oblong 
iy is ſmaller than the one oppoſite to it, 
| is made flat on the ſide by the trapezium. 
The exterior ridge is alſo ſmooth, and flat 
its outſide, for its conjunction with the os 
mum ; immediately below which a ſemicir- 
xr ſmooth flat furface ſhews the articulation 
this to the ſecond metacarpa] bone. The 
-part of this baſe is flatted; where the long 
ad of the extenſor carpi radialis is inſerted; and 
fore-part is prominent, where the tendon of 
flexor carpi radialis is fixed —The external 
of the body of this bone is more hollowed 
the action of muſcles, than the internal. 
te tubercle at the internal root of its head 
zger than the external. Its baſe is ſo firm- 
ted to the bone it is connected with, that 
bas no motion. | 

br metacarpi medii digiti is generally the ſe- 
d in length; but often it is as long as the 
ner; ſometimes it is longer; and frequent- 
t appears only to equal the firſt by the os 
mm being farther advanced downwards 
any other bone of the wriſt ——Its baſe 
broad ſuperficial cavity, flanting outwards; 
internal poſterior angle of which is ſo pro- 
dent, as to have the appearance of a proceſs. 
The internal ſide of this baſe is made plain 
the lame way as the external ſide of the for- 
bone, while its external ſide has two hol- 
circular ſurfaces, for joining the third meta- 
al bone, and between theſe ſurfaces there is 
wugh foſſa, for the adbeſion of a ligament, 
lodging mucilaginous glands, —The ſhort- 


20 
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er head of the bicornis is inſerted into ! 
back - part of this baſe.— The two ſides of 
bone are almoſt equally flatted ; only the n 
on the fore-part of the body inclines outy; 
—— The tubercles at the fore - part of the ri 
of the head are equal. The motion of t 
bone is very little more than the firſt metac 
pal one has ; and therefore theſe two firmly 
iſt bodies preſſed againſt them by the thu 
-or figures, or both. 

D metacarpi digiti annularis is ſhorter i 
the ſecond metacarpal bone.—— Its baſe is 
micircular and convex, for its conjunction w 
the os wunciforme.——On its internal fide 
two ſmooth convexities, and a middle foſſa, 
apted to the ſecond metacarpal bone— 
external ſide has a triangular. ſmooth cone 
ſurface to join it with the fourth one. The 
terior ridge of its body is ſituated more to 
out than to the in- ſide— The tubercles n 
the head are equal —The motion of this th 
metacarpal bone is greater than the motion 
the ſecond. 

Os met minimi digits is the ſmalleſt 
ſharpeſt. Its baſe is irregularly convex, 
riſes ſlanting outwards.— Its internal fide is 
actly adapted to the third metacarpal bon 
The external has no ſmooth ſurface, becault 
Is not contiguous to any other bone ; but it 
inent where the extenſor carpi ulnaris 
anſerted. — As this metacarpal: bone is furnil 
with a proper moving muſcle, has the plait 

articulation, is moſt looſely connected and is 
confined, it not only enjoys a much larger mot 
than any of the reſt, but draws the third be 


* 


* 
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th it, when the palm of the hand is to be 
ue hollow by its advancement forewards, and 
the prominence of the thumb oppoſite to- 


The THUMB and four FINGERS are each 
mpoſed of three long bones. 
The Thumb: is ſituated e in reſpect 
the fingers, neither oppoſite directly to 
m, nor in the fame plane with them. — All 
bones are much thicker and ſtronger in 
portion to their length, than the bones of 
fingers are: Which was extremely ne- 
ſary, ſince the thumb counteracts all the 
ers. 
The firſt bone of the thumb has its baſe 
ted to the double pulley of the frapezi- 
For, in viewing, it from one fide to the o- 
r, it appears convex in the middle; but 
en confidered from behind forewards, it is con- 
e there, —— The edge at the fore-part of 
bale is produced farther than any other 
n; and round the back-part of the baſe a 
wh fo//a may be ſeen, for the connection of 
ligaments of this joint. The body and 
kd of this bone are of the ſame ſhape as the 
i metacarpi ; only that the body is ſhorter, 
the head flatter, with the tubercles at the 
. part of its root larger. | 
The articulation of the upper end of this- 
ie is uncommon : For though its has protu- 
races and depreſſions adapted to the double 
ley of the trapeziam; yet it enjoys à circu- 
motion, as the joints do where a round 
al of one bone plays in the orbicular 9 
2 2 $ 


Arif, Jug, magnns digitus, promanuse.. 
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of another; only it is ſomewhat more confin 
and leſs expeditious, but ſtronger and more 
cure, than ſuch joints generally are. 
This bone of children is in the ſame | 
with the metacarpal bones. 
The ſecond bone of the thumb has a la 
baſe formed: into an oblong cavity, wht 
greateſt-length is from one ſide to the oth 
Round it ſeveral tubereles may be rem; 
ed, for the inſertion of ligaments. Its be 
is convex, or a half round behind; but flat 
fore, for lodging the tendon of the long flex 
of the thumb, which is died down by ligam( 
tous ſheaths that are fixed on each fide to the 
gle at.the edge of this flat ſurface.—The lo 
end of this ſecond bone has two lateral rot 
protuberances, and a middle cavity, wht 
greateſt extent of ſmooth ſurface is forewar 
The articulation and motion of the up 
end of this ſecond. bone is as ſingular as that 
the former. For its cavity. being joined to 
round. head of the firſt bone, it would ſeen 
firſt; view to enjoy motion in all direCtiot 
yet, becauſe of the ſtrength of its lateral l 
ments, oblong figure of the joint ittelf, 
mobility of the firſt joint, it only allows i 
won and extenſion; and theſe are genen 
much confined. 
The third bone of the thumb is the ſmall 
with a, large baſe, whoſe greateſt extent 
from one ſide to the other. This bale 
formed. into two cavities and a middle p 
berance, to be adapted to the pulley of the 
mer bone.——lts body is rounded behind; 


- 
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fatter than in the former bone, for ſuſtain- 
the nail. It is flat and rough before, 
the inſertion of the flexor tertii internodii. 
This bone becomes gradually ſmaller, till: 
x the lower end, where it is a little enlar- 
ch and has an oval ſcabrous edge. 

The motion of this third bone is confined to 
ion and extenſion. | 

The orderly diſpoſition of the bones of the 
vers into three rows, has made them gene- 
obtain the. name of three phalanges g. 
All of them have half round convex ſur- 
covered with an aponeuroſis, formed by 
tendons of the extenſors, lumbricales; . 
| interoſſez, and placed directly backwards, 
their greater ſtrength, and their flat con- 
e part is forewards, for taking hold more 
ly, and for lodging the tendons of the 
or muſeles.— The ligaments for keep- 
down thefe tendons are fixed to the angles 
are between the convex and concave 


5 
The bones of the firſt phalanx of the fin- 
anſwer to the deſcription of the ſecond 
e of the thumb : only that the cavity in 
baſe is not ſo oblong; nor is their mo- 
on the metacarpal bones ſo much confi- 
for they can be moved laterally - or circu- 
„ but have no rotation. or a very ſmall. 
te of it-round their axis. | 
th the ends of this firſt : phalanx are in 
iaginous ſtate at the birth; and the up- 
Z 3. per 


ſejtalidz, internodia, ſcuticula, agmina, acies, condyli. 
WI, | : 
I:cxordunon, 


270 OF THE 8KELETON, 


per ons is afterwards affixed in form of aq 
e. | 
Z The ſecond bone * of the fingers has 
baſe formed into two lateral cavities, and 
middle protuberance; while the lower e 
has two lateral protuberances and a middle q 
vity ; therefore it is joined. at both ends in 
ſame manner, which none of the bones of t 
thumb are. 

This bone is in the ſame condition with t 
former in children. | 

The third bone + differs nothing from 
deſcription of the third bone of the thu 
excepting in the general r mar 
and therefore the ſecond and third phal, 
2 the fingers enjoy only flection and en 

on. | 
The upper end of this third phalanx | 
| cartilage in a ripe child ; and is only an 
phyſe after, till the full growth of the 

dy. 

Al the difference of the phalanges of 
ſeveral fingers conſifts in their magnitude, 
The bones of the middle finger f being 
longeſt and lazgeſt,, —thoſe of the 
finger come next to that in thickneſs, but 
in length, for thoſe of the ring-finger ** 
a little longer. The little finger ++ on 


® Koriuhor 

4 Meraxed ue, FA X18 s 2 

þ Kararuyan, opaxxircs, infamis, impudicus, 
moſus, obſcænus 

1 Ac rtxeg, indicator, At Xavoc, demor ſtrativus, faluta 

** "largo, Tepajetro;, Jaxrwigrrs, E74paT1;, Wh 
medicus, cordis digituss © - Cp 


+ Moo orirns, auricularis, migimus, 
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leſt bones. Which diſpoſition is the beſt 
atrivance for holding the largeſt bodies; be- 
iſe the longeſt fingers are applied to the 
idle largeſt periphery of ſuch ſubſtances as 
of 1 2 figure (a). 

The uſes, of all the parts of our ſuperior ex- 
ities are ſo evident in the common actions 
life, that it is needleſs to enumerate them 
re; and therefore I ſhall. proceed to the laſt. 
of the ſkeleton. Only, leſt I ſhould ſeem 
have forgot the ſmall bones at the joints of 
band, I deſire now to refer to the deſcrip- 
of them, under the common title of /e- 
id bones, which I have placed after. the 
es of the feet. | 


"THE INFERIOR EXTREMITIES: 


HE. INFERIOR EXTREMITIES 
depend from the acetabula of the ofa 
minara ; are commonly divided into three. 
ts, viz.. the thigh, leg, and foot. 

The THIG H * has only one bone; which 
the longeſt- of the body, and the largeſt and. 
geſt of any of the cylindrical bones. The 
tion of it is not perpendicular: for the low- 
end is inclined conſiderably inwards ; fo that 
knees are almoſt contiguous, while there is 
onfiderable diſtance between the thigh-bones 
we :. which is of good ule to us, ſince ſuffici- 
ſpace is thereby left for the external parts of 
ene: 


Galen de uſu part. lib. 1. cap. 24. 
Mnpoy, femen, coxa, agis, wee os, crus, femur, 


272 OF THE SKELETON; 


generation, the two great chacæ of urine x 
feces, and for the large thick. muſcles t 
move the thigh inwards : and at the fame tir 
this ſituation of the thigh-bones renders ; 
progreſſion quicker, ſurer, ſtreighter, and 
leſs room; for had the knees been at a gre; 
diſtance from each other, we muſt have be 
obliged to deſcribe. ſome part of a. circle v 
the trunk of our body in. making a long | 
and, when one leg.was raiſed from the grou 
our center of gravity would have been too 
from the baſe of the other, and we ſhould c 
ſequently have been in hazard of falling, 
that our ſteps would neither have been ſirei 
nor firm; nor. would it. have been poſlible 
walk in a narrow path, had our thigh-bat 
been otherwiſe placed. In conſequence, ho 
ver, of the weight of the body. bearing o « 
liquely on the joint of the. knee, by this (it 
tion of the thigh-bones, weak rickety d 
dren become in kneeꝰd. 

The upper end of the thigh-bone is 1 
continued in a ſtreight line with the body 
it, but is ſet off obliquely.inwards and upy: 
whereby the diſtance here between thele t 
bones at their upper part is conſiderably 
creaſed. This end is formed into a lu 
ſmooth round head , which is the greater pt 
tion of a ſphere unequally divided. —Toy: 
its lower internal part around rough ſpongy 
is obſerveable, where the ſtrong-ligament, co 
monly, but unjuſtly, called the round one, 
fixed, to be extended from thence to the lo 

| intert 


®: Vertebrumy 


OF THE SKELETON. 273 


ernal part of the receiving cavity, where it 
confiderably broader than near to the head 
the thigh-bone——-The ſmall part below 
head, called the cervix, of the os femoris, 
a great many large holes into which the 
res of the ſtrong ligament, continued from 
capſular, enter, and are thereby ſurely uni- 
| to it; and round the root of the neck, 
e it riſes from the bone, a rough ridge is 
nd, where the capſular ligament of the ar- 
lation itſelf is connected. Below the 
K part of this root, the large unequal pro- 
erance, called trochanter major 4, ſtands 
the external convex part of which is diſ- 
wiſhed into three different ſurfaces, - where- 
the one on the fore-part is ſcabrous and 
pb, for the inſertion of the glutæus mini- 
; the ſuperior one is ſmooth, and has the. 
leut medius inſetted into it; and the one 
ind is made flat and ſmooth by the tendon. 
the glutæus maximus paſſing over it.— The 
er edge of this proceſs is ſharp and pointed 
$ back-part, where the gluteus medius is 
d; but forewards it is more obtuſe; and has. 
ſuperficial pits formed in it: Into the ſupe- 
of theſe, the piriformis is implanted ; and. 
tturator internus and gemini are fixed into 
lower one ——From the backmoſt promi- 
t part of this great trochauter, a rough 
e runs backwards and downwards, into. 
ch the guadratus is inſerted. — In the. 
hollow, at the internal upper ſide of this 
e, the obturator externus is implanted — 

| More. 


urig, rotator natis, malum granatum teſticulorum. 
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More internally, a conoid proceſs, called rut 
chanter minor *, riſes for the inſertion of eb: 
muſculus pfoas, and iliacus internus, and en 
pedtineus, is implanted into a rough hollow 
low its internal root. The mulcles inſe 
into theſe two proceſſes being the principal Wi ** 
ſtruments of the-rotatory motion of the thi t 
have occaſioned the name of trochanters to e 
proceſſes. The tendons that are fixed ir 
or paſs over the great trochanter, cauſe by 
by falls on this part to be attended with gffi* > 
pain and weakneſs of the limb, which ger 
rally remain long. N 
The body of the 6s femoris is convex on d 
fore part, and made hollow behind, by e 
action of the muſcles that move it and 
leg, and for the conveniency of ſitting, whit” 
out bearing too much on theſe muſcles ; 
probably the weight of the legs depen 
from the thighs in that poſture contrib 
to this curvature. The fore-part of 
thigh-bone is a little flatted above by the en 
Panos of the cruræus muſcle, as it is all: 
low by the ſame muſcle and the rectus. 
Its external ſurface is likewiſe made flat be 
by the vaſtus externus, where it is fepal 
from the former by an obtuſe ridge. 
vaſtus internus depreſſes a little the lower 
of the internal ſur face. The poſterior 
cave ſurface has a ridge riſing in its middle 
monly called linea aſpera, into which the tr 
is inſerted, and the ſhort head of the biceps 
or tibia riles from it. At the upper pa 
it the medullary veſſels enter by a ſmall 


® Rotator minor. 
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runs obliquely upwards.—— A little above 
ich there is a rough fo//a or two, where the 
lon of the glutæus maximus is fixed. 
lower end of the linea aſpera divides into 
„ which deſcend towards each ſide. The 
 vaſti muſcles have part of their origin 
n theſe ridges; and the long tendon of 
iriceps is fixed to the internal, by means 
art of the Faſcia aponeurotica of the thigh, 
Near the beginning of the internal ridge, 
e is a diſcontinuation of the ridge, where 
crural artery paſſes through the aponeuroſi . 
ktween theſe two rough lines, the bone 
made flat by the large blood-veſſels and 
es which paſs upon it; and near the end 
ach of theſe ridges, a ſmall ſmooth protu- 
(ce may often be remarked, where the two 
k of the external gaſtrocnemius muſcle take 
riſe, and where ſelamoid bones are ſome- 
found (a); and from the fore - part of the 
ul tubercle, a ſtrong ligament is extended 
e inſide of the tibia. 

he lower end of the os femoris is larger 
any other part of it, and is formed into 
rat protuberance on each fide, called its 
len; between which a conſiderable cavity 
und, eſpecially at the back-part, in which 
crural veſſels and nerves lie immerſed in 
The internal condyle is longer than 
external, which muſt happen from the 
de poſition of this bone, to give leſs ob- 
to the leg. Each of theſe proceſ- 
ems to be divided in its plain ſmooth 
The mark of diviſion on the * 


ſeal, lib. 1. cap. 28. & 30. 


— — —— U— — reg — =- - 
- / 


Whoſe greateſt extent is backwards, for 


| paſſing along them. On the back-parto 


its origin. From the tubercle immed 


veſſels paſs to the internal ſubſtance 0 
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nal is a notch, and on the internal a ſmall 
tuberance. , The fore-part of this diviſion, 
which the rotula moves, is formed like a 1 
ley, the external ſide of which is higheſt, 
Behind, there are two oblong large þ 


motion of the tibia ; and from the rough 
vity between them, but near to the baſe of 
internal condyle, the ſtrong ligament 
monly called the croſs one, has its riſe, 
little above which a rough protuberance y 
inſertion to the tendon of the triceps. 
The condyles, both on the outer and i 
ſide of the knee are made flat by the mu 


internal, a flight depreſſion is made by 
tendons of the gracilis and ſartorius; and 
the external ſuch another is formed by t 
ceps flexor cruris; behind which a deep fi 
to be obſerved, where the popliteus mulcle 


before this cavity, a ſtrong round ligat 
goes out to the upper part of the fibula, 
Round this lower end of the thigh-bone, 
holes are found, into which the ligament 
the ſecurity of the joint are fixed, and b 


bone. A | 
All the proceſſes of the ſemur are 0 
laginous in new-born' children, and after 
become ſmall apophyſes, with large 4 

So 4 8 188 | 

The thigh-bone being articulated above 
the - acetabulum of the ofſa innominala, 
affords its round head a ſecure and exte 


— 
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ly, can be moved to every ſide; but is re- 
ained in its motion outwards, by the high 
rims of the cavity, and by the round liga- 
ent; for otherwiſe the head of the bone 
ould have been frequently thruſt out at the 
reach of the brims on the inſide, which al- 
ws the thigh to move conſiderably inwards, 
The body of this bone enjoys little 
no rotatory motion, though the head moſt 
ommonly moves round its own axis; becauſe 
he oblique progreſs of the neck and head 
om the bone is ſuch, that the rotatory mo- 
bon of the head can only bring the body of 
he bone forewards and backwards: Nor is this 
ad, as in the arm, ever capable of being 
ought to a ſtreight direction with its body; 
far however as the head can move within 
e cavity backwards and forewards, the reſt of 
e bone may have a partial rotation 
ben the thigh - bone reſiſts the actions of 
muſcles more than the trunk of the body 
u then do, as in ſtanding, theſe muſcles have 
eir effect on the trunk, cauſing it to bend fore- 
ud, raiſing it up, inclining it to the one or 
other ſide, twiſting it obliquely, Ec. which 
e rolling of the acetabula of the ofſa innomi- 
la on the round heads of the thigh-bones is 
ll fitted for. The os femoris is articu. 
ed below to the tibia and rotula in the man- 
r afterwards to be deſcribed. 
The nearneſs of the ſmall neck to the round 
ad of the thigh-bone, and its upper end be- 
covered with very thick muſcles, make 
ater difficulty in diſtinguiſhing between a 
| Aa luxation 
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luxation and fracture here, than in any oth; 
part of the body. 

The LEG * is compoſed, according to t 
common account, of two bones, tibia and f 
*bula, though it ſeems to have a very good ti 
to a third, the rotula; which bears a ſtrong 
nalogy to the olecranon of the ulna, and mot 
always with the other two. 

TIBIA\, fo called from its reſemblance t 
an old muſical pipe cr flute, is the long tlic 
_ triangular bone, ſituated at the internal pan 
the leg, and continued in almoſt a ſtreight li 
from the thigh-bone. 

The upper end of the tibia is large, b 
-bous, and ſpongy, and is divided into t 
cavities, by a rough irregular protuberance 
which is hollow at its moſt prominent p: 
as well as before and behind. The anten 
of the two ligaments that compoſe the gre 
.croſs one, is inſerted into the middle a 
ty, and the depreſſion behind receives 
poſterior ligament. The two broad c- 
ties at the ſides of this protuberance aret 
equal; for the internal is oblong and det 
to receive the internal condyle of the thig 
bone; while the external is more ſupeiſie 
and rounder, for the external condyle.— 
In each of theſe two cavities of a recent | 
ject, a ſemilunar cartilage is placed, whic 
thick at its convex edge, and heron 

ua 


Ku un, crvs, tibia, | 

| + Tiporvnguev, cvrixyipuroy, focile majus, arundo m 
canna major, canna domeſtica cruris. 

4 Aunpuris, IEA veupoxompedrs, tuber, tuberculum. 
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pally thinner towards the concave or interior 
le ——The middle of each of theſe car- 
lages is broad, and the ends of them turn: 
arrower and thinner, as they approach the 
piddle protuberance of the bia. The 
tick convex edge of each cartilage is con- 
:Ged to the capſular and other ligaments of 
e articulation, but ſo near to their riſe from 
he tibia , that the cartilages are not allowed: 
> change place far; while the narrow ends 
the cartilages becoming almoſt ligaments, 
e fixed at the inſertion of the ſtrong cro(s 
ment into the fibia, and ſeem to have their 
ſtance united with it; therefore a circular 
e is left between each cartilage and the li- 
ment, in which the moſt prominent convex. 
rt of each condyle of the thigh- bone moves. 
The circumference of thele cavities is 
wh and unequal for. the firm connection 
the ligaments of the joint. — Immedi- 
dy below the edge at its back-part, two 
wh flatted protuberances ſtand out: Into the 
ternal, the tendon of the /emimembrar?ſus 
cle is inſerted ; and a. part of the croſs li- 
ment is fixed to the external. On the 
de of this laſt tubercle, a ſmooth ſlightly. 
lowed ſurface is formed by the action of the 
it eus muſcle, - 1 £ 

Below the fore part of: the upper end of 
e (i614, a conſiderable rough protuberance 
files, to which the ſtrong. tendinous liga- 
ent of the rotzla is fixed. — On the internal: 
e of this, there is a broad ſeabrous ſlightly- 
A 2 2 hollowed 


FArrixvaacor, anterior tuber. 
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hollowed ſurface, to which the internal lon ext 
ligament of the joint, the aponcuroſis of H ai⸗ 
vaſius internus, and the tendons of the ſeni ru. 
nervoſus, gracilis, and ſartorius, are fixed, 1 
The loweſt part of this ſurface is therefore dec 
place where the tibia ought to be ſawed th io 
in an. amputation, ſo as not to have too d lo | 
and troubleſome a ſtump, and, at the a ee ol 
time, to preſerve its motions, by ſaving the p. 
per muſcles. Below the external edge ſe 
the upper end of the tibia, there is a circul{rnal 
flat ſurface, covered in a recent ſubject vier. 
cartilage, for the articulation of the flap — 


— between which and the anterior kno vel 
there is a rough hollow from which the ibi 
anticus, and extenſor digitorum longus, ube 
their origin. From the ſmooth flat ſu 


face, a ridge runs obliquely downwards e. 
inwards, to give riſe to part of the ſoleus, ih 
alis paſticus, and flexor digitorum longus, and ii e 
fertion to the aponeuroſis of the ſemimembrs 7 
ſus which covers the pepliteus, and to ſome Ih 
the external fibres of this laſt named muse 
At the inſide of this ridge an oblig 
plain ſurface is left, where the greateſl g. 
of the muſculus poplitæus is inferted —1! 
remaining body of the tibia is triangular: upp! 
The anterior angle is very ſharp, and is co 
monly called the ſpine or fhin tf. This i es 
is not ſtreight; but turns firſt inwards, ! le 
outwards, and laſtly inwards again.——1 
plain internal ſide is ſmooth and equal, bei 
little ſubjected to the actions of mulcles ; * 


+ Aua Na, ſpina, cres, lines prima tibiæ, angulus acuts. 
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external ſide is hollowed above by the 
ulis anticus, and below by the extenſor 
forum longus and extenſor pollicis longus, 

The two angles behind theſe ſides are 
nded by the action of the muſcles ; —the po- 


n 


ſo broad as thoſe already mentioned, but is 
re oblique and flatted by the action of the 
ulis poſticus and flexor digitorum longus. 


ernal angle terminates, and the bone is 
w,—Near to this, the paſſage of the medul - 
ds. 


ſo as a ſmall protuberance riſes in the 
dle. The internal ſide of this cavity, 
ich is ſmooth, and, in a recent ſubject, 
covered with cartilage, is produced into a 
iderable proceſs, commonly named mal- 
internus *; the point of which is divi- 


| by a notch, and from it ligaments. are. 
tout to the foot. We ought to obſerve. 


e, that this internal malleolus is ſituated 


te forewards than the internal condyle of 


upper end of this bone; which is neceſſary 
be remembered. in reducing a fracture of 
leg (a). The external ſide of this end. 


the tibia has a rough irregular ſemilunar ca- 


N | A a 3 | vity. . 


%, never; talus, clavicul?, clavilla interior, clavilla do- 
g Hei. 1 
Pio, Expoſition anatomique, des os fecs, ſe, 


jor ſide comprehended between them is 


ne way above the middle of the bone, the 
de round by the preſſure of the muſculus: 
reſſels is ſeen ſlanting , obliquely down- 


he lower end of the tibia is made hollow, 
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vity formed in it, for receiving the lower « 
of the fibula, — The poſterior fide has t 
lateral grooves, and a ſmall middle protul 


The 


0 ward 


N to 
rance. In the internal depreſſion, the ner 
dons of the muſculus tibialis poſticus and fei idee 
digitirum longus are lodged; and in the ea. 
nal, the tendon of the flexor longus pie of 
plays ——From the middle protuberance, ¶ Nesua 
mentous ſheaths go out, for tying down Man 
tendons. u, i 

The articulations and motions of the Ha 
ſhall be explained, after all the three bone nal! 
the leg are deſcribed. fron 

Both the ends of the bia are cartil te tw 
at birth, and become afterwards ei ua 
es. mes, 

FIBULA® is the ſmall long bone, pl . up 
on the outſide of the leg, oppoſite to the Hm 
ternal angle of the tibia; the ſhape of it i chi 
regularly triangular. e twe 

The head of the fibula has a ſuperficial ie a: 
cular cavity formed on its inſide, which, Wir at 
recent ſubje&, is covered with a cartilage, n 
fo cloſely connected to the tibia by ligame but 
as to allow only a ſmall motion backwards t © 
forewards.————T his head is protuberant in: i 
rough on its outſide, where a ſtrong round lar 
gament and the muſculus biceps are inſei e int 
and, below the back - part of its internal Hes m 
a tubercle may be remarked, that gives the 
to the ſtrong tendinous part of the /# 1 
muſcle. | pla 

ve b 
flex 


9 Ha x,, perone, focile minus, arundo minor, C 
minor cruris, ſura, radius. 
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The body of this bone is a little crooked 
wards and backwards, which figure is ow- 
7 to the actions of the muſcles ; but is ſtill 
ther increaſed by nurſes, who often hold 
dren careleſsly by the legs. The ſharp- 
| angle of the fibula is forewards, on each 
E of which the bone is conſiderably but 
equally depreſſed by the bellies of the ſe- 
ral muſcles that rife from, or act upon it; 
d, in old people, theſe muſcles make di- 
et ſinuoſities for themſelves. —— The ex- 
mal ſurface of the fibula is depreſſed oblique- 
fom above downwards and backwards, by 
e two peronet, ——— Its internal ſurface is 
equally divided into two narrow longitudinal 
mes, by an oblique ridge extended from 
e upper part of the anterior angle, to join 
th the lower end of the internal angle. 
0 this ridge the ligament ſtretched between 
e two bones of the leg is connected. 
de anterior of the two planes is very nar- 
w above, where the extenſor longus digi- 
wn. and extenſor longus pollicis ariſe from 
but is broader below, where it has the 
nt of the nonus Veſalii.— The poſterior 
ne is broad and hollow, giving origin to 
larger ſhare of the 7ibialis paſticus 
de internal angle of this bone has a tendi- 
us membrane fixed to it, from which fibres 
the flexor digitorum longus take their riſe. 

The poſterior ſurface of the fibula is 
plaineſt and ſmootheſt, but is made flat 
re by the ſolæus, and is hollowed below by 
flexor pollicis longus. — In the middle of 
this 
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this ſurface the canal for the medullary veſſ 
may be ſeen ſlanting; downwards. 

I have taken particular notice of the e 
try and direction of the medullary veſſel; 
the large bones of the extremities (a); þ 
cauſe, in ſeveral chirurgical cafes, 1 ſurge 
who is ignorant of this, may do miſchief 
his patient. Thus, for example, it thele y 
ſels are opened very near to their entry in 
the bone, or while they are in the obliq 
paſſage though it, an obſtinate hzmorrhagy m 
enſue : For the arteries being connected to 
bony- paſſage, ſtyptics,- and other like c- 
rugators, are vainly applied; compreſſing 
ſtruments can do no ſervice, and ligatures e 
not be employed. There ſeems to be ap 
ticular deſign in the contrivance of theſe 
nals; thoſe: in the os: humeri, tibia, and fi 
la, running obliquely downwards from their « 
ternal entry; whereas in the radius, u 
and os femoris; they flant upwards, wher 
the arteries and nerves which are. ſent it 
theſe three laſt bones, muſt ſuffer a conſid 
able reflection before they come at the cance 
The reaſon of this diverſity” may. perhaps 
that the arteries which are ſo ſmall within! 
bones as to have no ſtrong contractile. prop 
ling force in their coats, and where they 
not aſſiſted by the action of any. moving, nei 
bouring organ, ſhould have, at leaſt in tt 
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paſſage through the bone, a favourable delct T 
for their liquids : Which, it is evident, M (it; 
have in the deſcending oblique paſſages fom , 
for them in the firſt claſs. of 214 wit, ura 


(a) Havers, oſteolog · nov. diſc, 1. p. 49. 
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umeri, tibia, and fibula, which are gene- 
depending ; and they alſo moſt frequently 
ire the like advantage in the radius, ulna, 
i femoris, becauſe the hand, in the moſt 
ral poſture, is higher than the elbow ;. 
when we fit or lie, the lower end of the 
bone comes to be at leaſt as high raiſed 
the upper. In ſtanding and walking, or 
the arms are moved, the blood —_ in- 
| aſcend as it paſſes through the bones of 
fore-arm and thigh ; but the preſſure of 
muſcles, then in action, on the veſſels, 
re they enter the bones, is ſufficient to- 
penſate the diſadvantage of their courſe. 
reaſoning ſeems to: be {till enforced, by 
ming, that this paſſage is always nearer 
upper than the lower ends of theſe 
5 ; | 
he lower end of the fibula is extended 
a ſpongy oblong head, on the inſide of 
< is a convex, irregular, and frequently 
abrous ſurface, that is received by the 
nal hollow of the 7:i4/a, and ſo firmly 
d to it by a very thin intermediate car- 
+ and ſtrong ligaments, that it ſcarce can 
t—Below this, the fibula is ſtretched out 
2 coronoid proceſs, that is ſmooth, covered. 
cartilage on its internal fide, and is there 
lovous to the outſide of the firſt bone of the 
the aftragalus, to ſecure the articula- 
This proceſs, named malleolus externus, 
Is (ſituated farther back than the internal 
us, and in an oblique direction, obliges. 
kturally to turn the fore-part of the foot 
| outwards 


10 


larger than their middle, a ſpace is here | 
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outwards (a). At the lower internal pat 
this proceſs, a ſpongy cavity for mucilagiq 
glands may be remarked ; from its point 
gaments are extended to the aſtr agalus, 
calcis, and os naviculare, bones of the fe 
and from its inſide ſhort ſtrong ones go 
to the aſ/ragalus. On the back part of 
ſinuoſity is made by the tendons of the 
ronæi muſcles. — When the ligament 
tended over thele tendons from the one 
of the depreſſion to the other is broke, ſtre 
ed too much, or made weak by a ſprain, 
tendons frequently ſtart forewards to the ( 
ſide of the fibula. | 

The conjunction of the upper end of 
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e for 
ape 
wit! 
conv 
eat n 
ſtrong 


fbula with the tibia is by plain ſurfaces . 
ped with cartilage, and at its lower end * 
cartilage ſeems to glue the two bones toge . 
not, however, ſo firmly in young people, ; | 
that the motion at the other end of ſud), + 


long radius is very obſerveable—— In old 
jets I often ſee the two bones of the leg or 2 
together at their lower ends. * 

The principal uſe of this bone is to af 
origin and inſertion to muſcles; the dire 
of which may be a little altered on proper 
caſions, by its upper part ſhuffling backw 
and forewards. It likewiſe helps to make 
articulation of the foot more ſecure and f 
he ends of the tibia and fibula be 


which is filled up with ſuch another liga 
as I deſcribed extended between the bones 


(a) Winſlew, Memoires de Vacad. des ſciences, 1712. 
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ſore- arm; and which is alſo diſcontinued at 
pper part, where the tibialis anticus imme- 
ly adheres to the Haus and tibialis poſti- 
but every where elſe it gives origin to 
cular fibres (a). 
th the ends of this bone are cartilaginous 
ripe child, and aſſume the form of appen- 
before they are united to its body. 

(TUL A + is the ſmall flat bone ſituated 
e fore-part of the joint of the knee. 
ſhape reſembles the common figure of the 
vith its, point downwards. The ante- 
convex ſurface of the rotula is pierced. by 
eat number of holes, into which fibres of 
ſtrong ligament that is ſpread over it en- 
Behind, its ſurface is ſmooth, covered 
(cartilage, and divided by a middle convex 
einto two cavities, of which the external 
veſt; and both are exactly adapted to the 
y of the os femoris, on which they are 
ed in the moſt ordinary unſtraining po- 
s of the leg; but when the leg is much 
led, the rotula deſcends far down on the 
lyles; and when the leg is fully extended, 
la riſes higher, in its upper part, than 
pulley of the thigh-bone.——The plain 
ith ſurface is furrounded by a rough promi- 
edge, to which the capſular ligament ad- 
: Below, the point of the bone is ſca- 
u, where the ſtrong tendinous ligament 
the tubercle of the tibia is fixed. —The 


upper 


Weitbrecht, Syndeſmolog. p. 156. 

Nu, AMUAGPIS, 1097 Jo, tnyovaris, TAav1oitdpoy 
| mola, genu, icu i forme os, cartilaginoſum, diſci - 
oeulus genus 
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upper horizontal part of this bone is flatted 
unequal, where the tendons of the ext, 
of the leg are inſerted. 

The ſubſtance of the rotula is cellular, 
very thin external firm plates : But then 
eells are ſo ſmall, and ſuch a quantity of 
is employed in their formation, that ſcare 
bone of its bulk is ſo ſtrong. Beſides, it j 


Ong. The 
vered all over with a thick ligament, (as ie be 
obſerved, that this ſort of bones general. t 
to connect its ſubſtance, and is moveab o pt. 
one ſide or other; therefore is ſuffii .. 
ſtrong to reſiſt the ordinary actions of the bro! 
muſcles that are inſerted into it, or any oh, 
mon external force applied to it; while a 0g t 
proceſs, ſuch as the o/ecranin, would not perf 
been ſufficient to bear the whole weight off the 
bodies, which frequently falls on it, and il the 
bave hindered the rotatory motion of ide: 
Notwithſtanding theſe precautions to pt ich, 
this bone from ſuch injuries, yet I have this 
tranſverſe fracture in it, when, by the Haan 
of the patient, and of the people about th; 
and by the want of ſwelling, diſcolouringlt ac 
other mark of bruiſe or contuſion, it was leg 
the bone was broken by the violent d, 
effort of the muſcles (a). Though my t, 
recovered the uſe of the joint of the pe 
yet I think it reaſonable to believe, tha thi, 
ſort of fracture is commonly attended tor 
difficulty of motion, after the broken pa e co; 
the rotula are reunited ; becauſe the ale 
matter probably extends itſelf into the Mu u 
of the joint, where it either grows to ſon e th 
01 


() See Ruyſch. Obſerv. mat. chirurg. obſ. 3+ 
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e parts or makes ſuch an inequality on the 

face of this bone, as does not allow it to 

form the neceſſary motions on the condyles 

the femur (a). 

At the ordinary time of birth, the rotula is 

ticely cartilaginous, and ſcarcely aſſumes a 

"7 nature ſo ſoon as moſt epiphyſes do. 

The parts which conſtitute the joint of the 

ee being now defcribed, let us examine what 

e its motions, and how performed. The 

o principal motions are fle ction and exten- 
n, In the former of theſe, the leg may 
brought to a very acute angle with the 
wh, by the condyles of the thigh-bones 
ng round and made ſmooth far backwards. 
performing this, the rotula is pulled down 
the tibia. When the leg is to be extend- 
the rotula is drawn upwards, conſequent- 
the tih7a forewards, by the exten/cr muſcles ; 
Ich, by means of the protuberant joint, and 
this thick bone with its ligament, have m 
et the chord, with which they act, fixed to 
tibia at a conſiderable angle, therefore act 
th advantage; but are reſtrained from pulling 
leg farther than to a ſtreight line with the 
ph, by the poſterior part of the croſs liga- 
nt, that the body might be ſupported by a 
n perpendiculer column: For at this time 
thich and leg are as little moveable in a 
tory way, or to either ſide, as if they were 
continued bone — But when the joint is 
tle bended, the rotula is not tightly braced, 
the poſterior ligament is relaxed; there- 
e this bone may be moved a little to either 
or with a ſmall rotation in the ſuperficial 
| B b cavities 
0 Pare, Uv. 15 cp. AA, | 
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cavities of the tibia; which is done by the n 
tion of the external cavity backwards and fq 
wards, the internal ſerving as a fort of axis ( 
Seeing then one part of the cr ligament 
ſituated perpendicularly, and the poſterior x 
is ſtretched obliquely from the internal cond 
of the thigh outwards, that poſterior part 
the cro/s ligament prevents the leg's be 
turned at all inwards; but it could not hir 
it from turning outwards almoſt round, was 
that motion confined by the lateral ligame 
of this joint, which can yield little. This 
tation-of the leg outwards is of good advan 
to us in croſſing our legs, and turning our 
outwards, on ſeveral neceſſary occaſions; e on 
it is altogether fit this motion ſhould nc 
very large, to prevent frequent luxations h 
While all theſe motions are perform 
the part of the fibia that moves immedi 
on the condyles is only ſo much as is wi 
the cartilaginous rings, which, by the th 
neſs on their outſides, make the cavitie 
the tibia more horizontal, by raiſing their 
ternal {ide where the ſurface of the 7ibiall 
downwards. By this means the motio 
this joint are more equal and ſteady than ot 
wiſe they would have been. The carti 
being capable of changing a little their 
tion, are fit for doing this good office in 
different motions and poſtures of the me 
and likewiſe contribute to make the mol 
larger and quicker. | 

On account of the very large ſurface of 
bones forming the joint of the knee, and 


+ | (86) Winſlow, Expoſition anatomique du corps humair, 
des os ſces, $ 976. 
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any ſtrong ligaments connecting them, lux- 
ons ſeldom happen here. But theſe very li- 
ments, the aponeuroſis paſſing over this 
int, the quantity of fat and mucilaginous 
nds neceſſary for lubricating it, make it 
ore ſubject to white ſawellings, dropſies, and 


body. 

The 57 OOT is divided, as well as the hand, 
o three parts, viz. tarſus, metatarſus, and 
la the deſcription of which, the ſeveral 
faces ſhall be named, according to their na- 
ral ſituation, viz. the broad of the foot, 
ll be called ſuperior ; the ſole, inferior; the 
k on which the great toe is, internal; that 
re the little toe is, external. 

The tarſizs + conſiſts of ſeven ſpongy bones; 
wit, the aſtragalus, os calcis, naviculare, 
ide s, cuneiferme externum, cuneiforme me- 
wn, and cunciforme internum. 

The aſtragalus is the uppermoſt of theſe 
nes. The os calcis is below the affragalus, 
d is conſiderably prominent backwards 
ſond the other bones to form the heel. 
The os naviculare is in the middle of 
e internal ſide of the tar/zs. The cs 


— 2 — -——= „ 


ur bones at its fore part—— The c 
neiforme externum is placed at the inſide 
the cuboid, ——— The cuneiforme medium is 
ween the external and internal cuneiform 
mes, and the internal cuneiform is put at the 
Kernal ſide of the foot. f 
That the deſcription of theſe bones may not 
B b 2 be 


f Raſſerta, 


des is the moſt external of the row of 


ch other diſorders, than any other joint of 


* 
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be immoderately ſwelled with repetition, 1 4 
fire, once for all, to obſerve, That whercy 
a ridge is mentioned, without a particular 
aſſigned, a ligament is underſtood to be fix 
to it: or where a ſpongy rough cavity, ( 

reſſion, or foſſa is remarked, without nami 
its uſe, a ligament is inſerted, and mucila 


nous glands are lodged : For ſuch will occur ern 
the detail of each of theſe bones. ls 5 

The upper part of the aftragalus + is form, 
into a large ſmooth head |, which is ſligb ph 
hollowed in the middle; and therefore 4% 
ſembles a ſuperficial pulley, by which it is fue 
to the lower end of the 7b. The inte pe 
fide of this head is flat and ſmooth, to play ale 
the internal malleclus. The external © 
has alſo ſuch a ſurface, but larger, for its: auld 
culation with the external malleolus. Ro E 
the baſe of this head there is a rough f * 
and, immediately before the head, as alſo - 


tow its internal ſmooth ſurface, we find a ct 
ſiderable rough cavity. 
The lower ſurface of the a/tragalus is d 
ded by an irregular deep rough %a; whi 
at its internal end is narrow, but gradut 
widens, as it ſtretches. obliquely outwards : 
forewards.—The ſmooth furface, covered y 
cartilage, behind this foſſa, is large, oblo 
extended in the ſame oblique ſituation with 
ea, and concave, for its conjunction with 
cs calcis.— The back- part of the edge of t 
cavity is produeed into two ſharp - pointed ro 
procell 


t *Acpog, talus, baliſtæ os, malle nus, chaib, quatri⸗ 
tcl, claviculæ, nuciforme, 
4 1 erp og, 
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roceſſes, between which is a depreſſion made 
the tendon of the flexor pollicis longus. 
The lower ſurface before the foſſa is convex, 
id compoſed of three diſtiact ſmooth planes. 
The long one behind, and the exterior or ſhort- 
are articulated with the heel-bone; while the 
ternal, which is the moſt convex of the three, 
ts and moves upon a cattilaginous ligament, 
hat is continued from the calcaneum to the os 
ahoides. Without which ligament, the a- 
Fragalus could not be ſuſtained, but would be 
reſſed out of its place by the great weight it 
ports, and the other bones of the zarſus 
ould be ſeparated, Nor would a bone be fit 
ere, becauſe it muſt have been thicker than 
wld conveniently be allowed; otherwiſe it 
ould break, aud would not prove ſuch an eaſy 
ending baſe, to leſſen the ſhock which is given 
the body in leaping, running, Ec. 
The fore-part of this bone is formed into a 
rex oblong ſmooth head, called by ſome 
proceſs, which is received by the os navicu- 
re. Round the root of this head, eſpecial- 
yon the upper ſurface, a rough % may be 
emarked, 
The aſtragalus is articulated above to the fi- 
a and fibula, which together form one cavity. 
bough, in this articulation, the bones have 
rominencies and cavities ſo ſmall, as might 
low motions in all directions; yet the flection 
id extenſion are the molt conſiderable, the 
ner motions being confined by the malleoli, 
dd by the ſtrong ligaments which go out from 
de points of theſe proceſſes to the aſtragalus 
d 05 calcis,—W hen the foot is bended, fo far 
B b 3 as 
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as it is eommonly when we ſtand, no laterale 
rotatory motion is allowed in this joint; fe 
then the head of the a/tragalus is ſank 4 
between the malleoli, and the ligaments ; 
tenſe ; but when the foot is extended, the | 
ſtragalus can move a little to either ſide, 2 
with a ſmall rotation. By this contrivang 
the foot is firm, when the weight of the be 
dy is to be ſuppcrted on it; and when a foot 
raiſed, we are at liberty to direct it more e 
actly to the place we intend next to ſtep upon, 
The aſtragalus is joined below, to the 976 
cis ; and before, to the os maviculare, in d 
manner to be explained, when theſe bones: 
deſcribed. 
A conſiderable ſhare of this bone is offi 

in a new born infant. 
Calcancum is the largeſt bone of the fey 
Behind, it is formed into a large kno 
commonly called the heel: The ſurface 
which is rough behind, where the tendo Ach 
is inſerted into it; and above, it is hollow at 
ipongy. Farther forewards, on the upper ſurf: 
of the calcaneum, there is an irregalar oblol 
ſmooth convexity, adapted to the concoy 
at the back-part of the aſtragalus: And beyo 
this a narrow foſſa is ſeen, which divides it fro 
two ſmall concave ſmooth ſurfaces, that a 
joined to the fore-part of the aſtragalus. 
Behind the poſterior of theſe ſmooth ſurfact 
which is the largeſt, a ſmall ſinuoſity is made 
the tendon of the flexor digitorum longu 
at the fore part of which a imall rouge P 
tuberal 


* Os calcis, 777218, calcar pedis. 
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berance appears, that gives riſe to the muſe 
us extenſor digitarum brevis. 

The external ſide of this bone is flat, with 
ſuperficial foſſa running horizontally, in 
hich the tendon of the muſculus peronæus 
ws is lodged. The internal ſide of the 
bone is hollowed, for lodging the origin 
the maſſa cornea Jac. Sylvii, and for the 
e paſſage of tendons, nerves, and arteries. 
Under the ſide of the internal ſmooth 
cavity, a particular groove is made by the 
don of the flexor pollicis longus; and from 
e thin protuberance on this internal ſide, the 
milaginous ligament that ſupports the aſtra- 
lus, goes out to the cs naviculare ; on which 
ament, and on the edge of this bone to 
bich it is fixed, the groove is formed for the 
don of the flexor digitorum profundus. 

The lower ſurface of this bone is preſſed flat 
the back-part, by the weight of our bodies ; 


o tubercles, from the internal of which the 
pculus abductor pollicis, flexor digitorum ſub- 
ws, as alſo part of the aponeuroſts plantaris, 
Id of the abductor minimi digiti, have their 
gin; and the other part of the abductor mi- 
ni digiti and aponeurofis plantaris riſes from 
e external. Before theſe protuberances 
s bone is concave, for lodging the flexor 
ucles ; and at its fore - part we may obſerve a 
wh depreſſion, from which, and a tubercle 
ind it, the ligament goes out that prevents 
ls done to be ſeparated from the os cuboide s. 
The fore-part of the os calcis.is formed into 
oblong pulley-like ſmooth ſurface, which is 
circular 


d immediately before this plane, there are 


| 
| 
| 
| 
| 


the ſafety of the muſcles. 


ments are fixed; the firſt is the ſtrong « 
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circular at its upper external end, but is pci 
ed below. This ſmooth ſurface is fitted to: 
os cuboides. 

Though the ſurfaces by which the aſragg 
and os calcis are articulated, ſeem fit enoy 
for motion ; yet the very ſtrong ligaments 
which theſe bones are connected, prevent 
and render this principal part of our ba 
which reſts on the ground, to wit, the os calc 
firm. 

A large ſhare of the heel-bone is oflificd 
the ordinary time of birth, and the la 
knob appears afterwards in form of an 
phyſe. 

Os naviculare *, is ſomewhat circular, 
It is formed into an oblong concavity 
hind for receiving the anterior head of 
aſtragalus.— On the upper ſurface th 
is a rough foſſa. Below, the 0s navicul 
is very unequal and rough ; but hollow 
On its nl 
a large knob riſes out, from which 
abductor pollicis takes in part its oy 
the tendon of the tibialis poſticus is ink 
ed into it, and to it two remarkable | 


formerly mentioned,, which ſupports 
aſtragalus ; the ſecond is ſtretched from | 
bone obliquely croſs the foot, to the mt 
tarſal bones of the middle toe, and of 
toe next to the little one. — On the C 
ſide of the os naviculare there is a ſemicircu 
ſmooth ſurface, where it is joined to the 
cuboide . The fore part of this bone 1s 

| coveal 


® Zxepoerdng, os cymbæ. 
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rered with cartilage, and is divided into 
te ſmooth planes, fitted to the three ofa 
weifermias 
The os naviculare and aſtragalus are joined 
a ball and ſocket, and the naviculare 
nes in all directions in turning the toes in- 
ds, or in raiſing or depreſſing either ſide of 
foot, though the motions are greatly re- 
ined by the ligaments which connect this 
the other bones of the tarſus. A weak- 
of theſe ligaments cauſes ſometimes an 
natural turn of the fore-part of the foot 
yards. 
The os naviculare is wholely cartilaginous in 
dew-born infant. 
(SCUBOTIDES®* is a very irregular 
de. Behind, it is formed into an oblong 
qual concavity, adapted to the fore part 
the 05 calcig. On its internal ſide, there 
2 ſmall ſemicircular ſmooth cavity, to join 
Is naviculare.—Immediately before which, 
oblong ſmooth plane is made by the 0 cus 
ume externum.——Below this the bone is 
low and rough.——On the internal fide of 
lower ſurface, a round protuberance and 
a are found, where the muſculus adductor 
leis has its origin. On the external ſide of 
b ſame ſurface, there is a round knob, cover- 
vith cartilage; immediately. before which, 
mooth foſſa may be obſerved, in which the 
don of the peroneus primus runs obliquely 
as the foot; and on the knob, the thin flat 
cartilage 


: f : rium, 
M'Aukccppoy, ctbiforme, quadratum, grandinoſum, Va 
de, multiforme, 
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cartilage proper to this muſcle plays; in pl 
of which ſometimes a bone is found -x 
externally than the knob, a rough holla 
made, for the ſtrong ligaments ſtretched 
twixt this bone and the os calcis —— Beft 
the ſurface of the os cuboides is flat, ſmoc 
and ſlightly divided into two planes, for ſuf 
ing the os metatarſi of the little toe, and of 
toe next to it. | 

The form of the back-part of the os cub: 
and the ligaments connecting the joint 
with the os calcis, both concur in allowing li 
motion in this part. 

The oflification of this bone is ſcarcely 
gun at the birth, 

Os cuneiforme externum *, if we regard 
ſituation or medium by its bulk, is much cf 
ſhape of a wedge, being broad and flat ab 
with long ſides running obliquely downwa 
and'terminating in a ſharp edge. The 
per ſurface of this bone is an oblong qu 
he one behind is nearly a triangle, 
not compleat at the inferior angle, and is] 
ed to the os naviculare.— The external {i 
an oblong ' ſquare divided as it were by a 
gohal; the upper half of it is ſmooth, for 


conjunction with the os cuboides: The of 


is a ſcabrous hollow, and in its ſuperior ante 
angle a ſmall ſmooth impreſſion is made by 


os metatarſi of the toe next to the little one 


The internal ſide of this bone is alſo quad 
gular, with the fore-part of its edge made 


and ſmooth by the os metatarſi of the toen 


® Chalcoideum externum. 
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the great one, and the back-part is alſo flat 
| (mooth where the os pany? a medium is 
tiquous to it. The fore-part of this bone 
n oblong triangle, for ſuſlaining the os meta- 
"of the middle toe. | 
cuneiforme medium, or minimum, is ſtill 
e exactly the ſhape of a wedge. than the 
ger. Ats upper part is ſquare ;——its in- 
al fide has a flat ſmooth ſurface above and 
ind, for its conjunction with the followin 
e; with a ſmall rough foſſa below; and a 
iderable ſhare of it is rough and hollow. — 
ecxternal ſide is ſmooth and a little hollow- 
where it is contiguous to the laſt deſcribed 
e —Behind, this bone is triangular, where 
articulated with the os naviculare ;z and it 
lo triangular at its fore-part, where it is 
tiguous to the os metatarſi of the toe next 
the great one. 
Ir cunei forme maximum or internum, differs 
n the two former in its ſituation, which is 
re oblique than theirs.— Beſides, its broad 
K part is placed below, and the ſmall thin 
nt is above and outwards; while its under 
ad ſurface is concave, for allowing a ſafe 
ge to the flexors of the great toe. The 
ace of this os cuneiforme behind, where it is 
ed to the os naviculare, is hollow, ſmooth, 
l of a circular figure below, but pointed a- 
e—The external ſide conliſts of two ſmooth 
flat ſurfaces, whole direction is nearly at 
it angles with each other. With the poſte- 
„ that runs obliquely from below forewards 
lupwards, the os cuneiforme minimum is join- 
; and with the anterior, whole direCtion is 
longitudinal, 


} 
\ 
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longitudinal, the os metatarſi of the toe n 
to the great one is connected. The fe 
part of this bone is ſemilunar, but flat 
ſmooth, for ſuſtaining the os metatarſi of 
great toe.— The internal ſide is ſcabre 
with two remarkable -tubercles below, f 
which the muſculus abductor pollicis riſes, 
the tibzalis anticus is inſerted into its yp 
part. a 
The three cuneiform bones are all ſo ſe 
red by ligaments, that very little motion is 
lowed in any of them, and they are cartil 
nous in a fetus of nine months. | 
Theſe ſeven bones of the tarſus, when je 
ed, are convex above, and leave a concavity 
low, for lodging ſafely the ſeveral mulcles, t 
dons, veſſels, and nerves that lie in the ſole 
the foot.—In the recent ſubject, their upper 
lower ſurfaces are covered with firong li 
ments which adhere firmly to them, and al 
bones are ſo tightly connected by theſe and 
other ligaments, which are fixed to the ro 
ridges and 7% mentioned in the preceed 
deſcription of the particular bones, that, 
withſtanding the many ſurfaces covered 
cartilage, ſome of which are of the forn 
the very moveable articulations, no more 
tion is here allowed, than only to prevent 
great a ſhock of the fabric of the body in v 
ing, leaping, &c. by falling on too ſolid a di 
which, if it was one continued bone, would! 
wiſe be much more liable to be broken; an 
order to make our foot accommodate itil 
the ſurfaces we tread on, by becoming moſe 
leſs hollow, or by railing or depreſſing 9 
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de of it, as might be judged by what was ſail 
of the particular bones. 

Sprains here occaſion, as in the wriſt, great 
gin and obſtinate tumours, which too often 
zuſe carious bones. 

METATARSUS®* is compoſed of five 
bones, Which, in their general characters, a- 
ee with the metacarpal bones; but may be 
iftinguiſhed from them by the 3 
marks: 1. They are longer, thicker, an 
ſtronger. 2. Their anterior round ends are 
zot ſo broad, and are leſs in proportion to 
eir baſes. , 3. Their bodies are ſharper above 
and flatter on the ſides, with their inferior 
nge inclined more to the outſide. 4. The 
wbercles at the lower parts of the round head 
re larger. 
The firſt or internal metatarſal bone is eaſi - 
diſtinguiſhed from the reſt by its thickneſs. 
The one next to it is the longeſt, and with 
its ſharp edge almoſt perpendicular. The o- 
ters are ſhorter and more oblique, as their ſi- 
ation is more external. Which general re- 
narks, with the deſcription I am now to give 
each, may teach us to diſtinguiſh them from 
ach other. 8 | 
0s metatarſi pollicis is by far the thickeſt and 
geſt, as having much the greateſt weight 
d ſuſtain. Its baſe is oblong, irregularly con- 
e, and of a ſemilunar figure, to be adapted 
dthe 0s cuneiforme maximum. The inferior 
age of this baſe is a little prominent and 
| C c rough, 


elf 
9 2 — 7 1 9 

ore dog, rid len, planta, planum, 'vcſtigium, ſoljum, pectus, 

ei - ccordium, — ö "Y WIE : 

ſ 
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rough, where the tendon of the peronæus pri. 

mus muſcle is inſerted. — On its outſide an ob. Pet 
lique circular depreſſion is made by the ſecond 
metatarſal bone. Its round head has gene. 
rally on its fore-part a middle ridge, and two 
oblong cavities, for the c ſeſamoidea ; and on 
the external fide a depreſſion is made by the 


following bone. daf 
Os metatarſi of the ſecond toe, is the longe * 
of the five, with a triangular baſe ſupported 
by the os cuneiferme medium and the external 
ſide produced into a proceſs; the end of which * 
is an oblique ſmooth plane, joined to the d 
os cuneiforme externum— Near the 
internal edge of the baſe, this bone has two * 
ſmall depreſſions, made by the os cunciferms 7 
maximum, between which is a rough cavity 1 
—Farther forewards we may obſerve a ſmoct | 
protuberance, which is joined to the forego © 
ing bone. On the outſide of the baſe arg * 
two oblong ſmooth furfaces, for its articul:Wil ”* 
tion with the following bone; the ſuperiot C 
ſmooth ſurface being extended longitudinal 
and the inferior perpendicularly ; betweet * 
which there is a rough 7a. 4 
Os metatarſi of the middle toe, is the ſe 0 ' 
cond in length. Its baſe, ſupported by th * 
os cuneiforme externum, is triangular, but flant A 
ing outwards, where it ends in a ſharp-pointec 8 
little proceſs ; and the angle below is not cam , 
. | 
1 The internal fide of this baſe is adapted tc yt 
the preceeding bone; and the external ſide h: of 
alſo two ſmooth ſurfaces covered with car ** 
tilage, but of a different figure; for the up - | 


pc 
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per one is concave, and, being round behind, 
turns ſmaller as it aJvances forewards; and the 
lower ſurface is little, ſmooth, convex, and 
very near the edge of the baſe. 

0s metatarſi of the fourth toe, is near as 
ſong as the former, with a triangular ſlanting 
baſe joined to the os cuboides, and made round 
at its external angle, having one hollow ſmooth 
furface on the outfide, where it is preſſed up. 
on by the following bone, and two on the in. 
ternal ſide, correſponding to the former bone; 
behind which is a long narrow ſurface impreſ- 
ſed by the os cuneiforme externum. 

0s metatarſi of the little toe, is the ſhorteſt, 
ſituated with its two flat ſides above and below, 
and with the ridges laterally. The bale 
of it, part of which reſts on the os cubordes, is 


pointed proceſs externally, where part of the 
dduffor minimi digitt is fixed; and into its up- 
per part the peroneus ſecundus is inſerted. 
Its inſide has a flat conoidal ſur face, where it is 

contiguous to the preceeding bone. 

When we ſtand, the fore-ends of theſe me- 
tatarſal bones, and the Gs calcis, are our only 
ſupporters; and therefore it is neceſſary they 
ſhould be ſtrong, and ſhould have a confined 
motion. 

The bones of the TOES are much a- kin to 
thole of the thumb and fingers; particular- 
ly the two of the great toe are preciſely form- 
ed as the two. laſt of the thumb; only their 
polition, in reſpect of the other toes, is not 
odlique; and they are proportionally much 
tronger, becauſe they are ſubjected to a greater 

: r | force; 


rery large, tuberous, and produced into a long- | 
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force; for they - ſuſtain the force with which 
our bodies are puſhed forewards by the foot 
behind: at every ſtep we make; and on them 
principally the weight of the body is ſupport: 
ed, when-we-.are raiſed on our tiptoes. 

The three bones in each of the other foy 
toes, compared to thoſe of the fingers, diffe 
from thein in theſe particulars.- They are 
leſs, and ſmaller in proportion to their lengths 
— — Their baſes are much larger than thei 
anterior ends: Their. bodies are more narroy 
above and below, and flatter on the ſides — 
The firſt phalanx is proportionally much long 
er- than the bones of the ſecond and third 
which are very ſhort. 

Of the four, the toe next to the great one 
has the largeſt bones in all dimenſions, anc 
more externally the. toes are leſs. The l 
tle toe, and frequently that next to it, hav: 
the ſecond and third bones intimately united 
into one; which may be owing to their little 
motion, and the great preſſure. they ate ſub 
jected to. | 1 

The toes are of good uſe to us in walking 
for, when the ſole is raiſed, they. bring ou 
body, with its center of gravity, perpendicu 
lar to the advanced foot.. 

The bones of the metatarſus and toes, art 
in the ſame condition in children as thoſe of 
the metacarpyus and fingers. 


The only bones now remaining to complets 


the deſcription of the ſkeleton, are the {mal 


ones, Which are found at the joints of the fin. 
gers and toes, and in ſome. other. parts, called 


CSS 


_ 


OF THE-SKELETON. 305. 


i584 SESAMOIDE 4, which are of very 
frent figures and ſizes, though they are ge- 
ly ſaid to reſemble the ſeed of the /e/a- 
n They ſeem to me nothing elle than 
ligaments of. the articulations or the firm. 
dons of ſtrong. muſcles, or both, become. 
y, by the compreſſion which they iuffer. 
us the /eſamoid bones at the beginning of the 
cnemis mulcles, are evidently. compoſed. 
the tendinous fibres only. Theſe, at the. 
joint of the great toe, are as plainly the 
de continued ſubſtance with the ligaments: 
the tendons of the addudtor, flexor, brevis, 
abductor. That which is ſometimes 
able at the ſecond joint of that toe, is part. 
he capſular ligament; and if we enume— 
the other ſeſamoid bones that are at any 
e found, we may obſerve all of them form- 
in this manner. Their number, figure, . 
ation, and magnitude, are ſo uncertain, 
tit were in vain to inſiſt on the differences 
each; and therefore I. ſhall only in general: 
dark, 

1, That where ever the tendons and liga- 
its are farmeſt, the actions of the muſcles - 
ingeſt, and the. compreſſion greateſt, there 
a bones are moſt. commonly found. 

L That, ceteris paribus, the older the ſub- 
{1s in which they are ſought, their number 
eater, and their ſize is larger. 


re 
of 


ia The more labour any perſon is inured to, 
bas, ceteris paribus, the moſt numerous and 
* jeſt ofſa ſeſamoidea. 

e 


However, as the two at the fitſt joint of the. 
it toe are much larger than any other, are. 
Ce 3 carly. 
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early formed, and are ſeldom wanting in 
adult, we may judge, that beſides the m( 
forcible cauſe of their formation, there ſho 
alſo be ſome particular advantage neceſſar 
this place, rather than elſewhere, which n 
poſlibly be, to allow the flexor muſcles to { 
their tendons along this joint, ſecure f 
compreſſion in the hollow between the two 
long ſeſamoid bones; while, by removingt 
tendons from the center of motion, and 
ving them the advantage of an angle at i 
inſertion, the force of the muſcles is incre: 
and therefore the great ſuperincumbent wej 
of our body in progreſſion is more e. 
raiſed, ouch 
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H the Marks of a FEMALE SKELETON, 


O finiſh the deſcription of the bones, is 
generally to conclude the offeolopy ; but 
hat no part of the ſubje& may be left un- 
uched, I think it neceſſary to ſubjoin the diſ- 
nuiſhing- marks of the male and female 
eletons ; and have cholen to illuſtrate them 
fincipally in the latter; becauſe women ha- 
og a more delicate conſtitution, and affording 
doing and nouriſhment to their tender Fœtu- 
;, till they have ſufficient ſtrength and firm- 
cs to bear the injuries of the atmoſphere, and 
ontact of other more ſolid ſubſtances, their 
ones are frequently incomplete, and always 
a make in ſome parts of the body different 
om thoſe of the robuſt male; which agree to 
e deſcription already given, unleſs where the 
oper ſpecialities of the female were Pres 
ly remarked ; which could not be done in 
places where they occur, without perplexing 
de order of this treatiſe : Therefore I choſe 
ther to ſum them up here by way of appen- 
x, 
The cauſes of the following ſpecialities of 
de female bones may be reduced to Fee 
ree: 
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three: 1. A weak lax conſtitution. 2. Af 
dentary unactive life, increaſing that conſſi 
tution. 3. A proper frame for being mo 
thers. | | 

The bones of women are ſmaller in propor 
tion to their length than thoſe of men; be 
cauſe the force of their muſcles is not { 
great, nor is ſuch ſtrong external force ap 
pic to them to prevent their ſtretching out it 
ength. 

1 he depreſſions, ridges, ſcabrous ſurface 
and other. incqualities made by the muſcles, ar 
not ſa conſpicuous in them; becauſe thei 
muſcles are neither ſo thick nor. ſtrong, nor 
much employed, to make ſo ſtrong prints e 
their bones. | 

Their os frontis.is more frequently divide 
by a continuation of: the ſagittal ſuture, whic 
depends on. the firſt and ſecond general cauſe 
aſſigned above, for the ſpecialities in the 
bones; as will appear after reflecting on tt 
account given formerly of the middle. intern 
ſpine of this bone. 

Their clavicles. are leſs crooked ; becaul 
their arms have been leſs forcibly pulled fore 
wards, . which in our European women, eſpe 
cially thoſe. of diſtinction, is more hindered b 
their garb. SYN 

Their ſternum is more raiſed by long car 
lages below, that the thorax might be the 
widened in ſome proportion to. what it is {hor 
ened by. the preſſure upon the diaphragm, wh 
they are with child. 

The defect of bone, or. the hole in th 


middle. of. the ſternum, is ofteneſt found | 
then 


KPPENDIX. 309 


m, to allow the paſſage of the mammary 
Ls, ſay ſome: but, in my opinion, this 
wing to a lax conſtitution, by which the 
cation is not ſo ſoon compleated as in men, 
e the action of the ſolids is vigorous, and 
circulation of the fluids is briſk; for a 
) ſmaller hole might have ſerved this pur- 
and the branches of the internal mam- 
; veſſels which are ſent to the external 
zof the thorax, do not paſs here, but be- 
n the cartilages of the ribs, before theſe 
joned to the ffernum. | 
he cartilago xiphoides, is oftener bifurcated 
omen than men, for the reaſon aſſigned 
be preceeding paragraph, viz. a leſs forcible 
of offification. 
ke ſuperior cartilages of the ribs ſooner of. 
to ſupport the weight of the mammæ. 
ie middle cartilages are more flat and 
{ by the weight of the breaſts. 
ic inferior cartilages are longer, for en- 
no the cheſt. 2H | 
eak women who have born many child- 
when young, often have the vertebre of 
back bended forewards, and. their er- 
lepreſſed, or become round ſhouldered and 
reaſted (a) by the preſſure and weight of 
apregnated uterus, and by the ſtrong ac- 
of the abdominal muſcles. 
be or ſacrum. is broader and turned much. 
backwards, for enlarging. the pelvis, 
le 05 COCCygr 81s more moveable, and-much 
ended forewards, to facilitate the birth. 
The 


Vicſelden, Anatomy, book. 1. chap. 3. 
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is larger in ſuch women as have born chil 
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The ofa ilium are more hollow, and iP ® 
reflected outwards, and conſequentiy furth t 
moved ſrom each other, in order to vide f 
lower part of their abdomen, and for the ee 
ſupport of the impregnated uterus. 10 

| 


The ridge on the upper part of the «| 


being extended by the ſtrong action of the 
cult recti abdominis. ® 

The cartilage between the two of j 
eſpecial'y in women who have born chi 
is thicker than in men, by which the 
is more capacious in females. 

The conjoined ſurfaces of the of 
and of the of/a immominata and ſacrum are 
the angle under the /ymphyſis of the ofa 
is much larger, and the arches formed 
and behind by the 90 ilium and iſchi 
wider, which, with the ſtreighter 0 /f 
and more diſtant fubera iſchii, leave a | 
paſſage for the excluſion of the chil 
birth. | | 

The great tuberoſity of the ofa i/ch1 
flatter in women than in men. becaul 
more preſſed upon in the ſedentary lite 
females enjoy. 32 

In conſequence of the pelvis of wom 
ing wider, the articulations of their | 
bones muſt be farther removed from eachc 
and therefore a larger ſpace is left fc 
procrecation and birth of children (a); 
diſtance of the thighs, may be one 
why women in running generally ſhuſfc 


(s) Albin. De offib. $ 339% 


APPENDIX, 311 


x one {ide to the other than men, to pre- 
e the center of gravity of their bodies 
falling too far to a ſide of the joint 
e thigh that ſupports them when the o- 
is raiſed, which would endanger their 
hing to the ground. 
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Cetabulum of offa innominata, 209 

Analyſis, chemical, of bones, 14. Phænomenon from 
it, 15. 

phyſes, their different ſorts, uſes, ag, Many ſo named arc 
giphyſes, a5. 

gendices, vid, Epiphyſes. 

bone, vid. Humeri os, 

hrodia, 40, 43+ | 

iculations, 38. Symphyſis, 33. Synarthroſis, 39. Diar- 
throſis, 40, 42+ Diſpute concerning them, 41. | 
Ingalus, 292. Its articulation, 294. Of children, 295. 
vs, or the firſt vertebra of the neck, 174; of infants, 176, 
s, or third vertebra colli, 181, | 


B 

Ones, what, 5. Their plates. 6. Fibres, claviculi, ibid, 
J cancelli, 7. Arteries, 8 Veins, ro. Nerves, ibid. Cir- 
wlation of their liquors, nouriſhment, increaſe, deereaſe, 
u. Phznomena and diſeaſes, 12, 20, 33. Tranſverſeca- 
tals, 8, 12. Longitudinal ones, 12. Analyſis, 14. Phe- 
nomenon, uſes, 15. - Perioſteum internum and marrow, ibid. 
Diſtinguiſhed into broad and round, 21. Strength increa- 
kd by being hollow, 22. Proceſſes, 24. Cavities, 25. Ev 
ppbyſes, 26. -Offification, 28. Phænenomena, 33. Ar- 
iculations, 29. | 

bone, vid. Sternum. 

roma, 87. 

ad bones their ſtructure, 21. 


. C 
Alcis os, 294. Of children, 296. 
Cancelli of bones, pz. Corrugati, cnbriformes, reticula - 


ſes, uſes, 8. . 
ani dentes, 155. 72 8 
| | arpus 


- Coſtz, vid. Ribs. 


Piarthtoſis, 40, 42+ Its three ſpecies, enarthrolis, 40 
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Carpus conſiſts of eight bones, 258. Its figure, 
ſtance, articulation, motions, 261. Uſes ; of ju n 
263. 

- Cartilages, what; their plates, fibres, 48. Veſſels, her 
= Oflification, how prevented, 50. Their uſes, dich” 


Cohities of bones, their different kinds, 25+; uſes, x6, 

' Cervical vertebræ, their diſtinguiſhing marks, 172. Atlas, 
Dentata, 176. Axis, 281, Seventh, 182. 

-Cheek bones, vid. Malzrum off. 

Clavicles, 230. Internal end, ibid. Body, 231. Ext 
end, medullary veſſels, ſubſtance, articulation, 231. 


children; uſes, 233. I { 
Claviculi of bones, perpendicular, oblique, headed, crooks | 
Coccygis os, 194. Its firſt bone, 195. Its ad, 3d, athh 'FY 
196. Subſtance, motion, diſeaſes, Y 197. Ir 
Collar- bone, vid. Clavicle. xarth 
Coronal ſuture, 65. . x, t 


Cranium, its figure. 61. Surfaces, 63. Tables, diploe in 
Conſiſts of ſix proper, 65. and two common bones com 
Its ſutures, 65. b mot 

-Cubitus, vid. Fore- arm. 1 | 

-Cuboides os, 297, At the birth, 290. 

Cuneiforme os, of the wriſt, 257. ibi 

:Cunciformia oſſa, of the foot, externum, 298. medium, 
num. 299. At the birth, 300 


D 
Entata, or 2d vertebra of the neck, x 56, its diſtingu oli 
marks, 177; of infants, 178. 60 


Dentes, vid. Teeth. 


Arthrodia, 40, 43+ Ginglimus, 40, 44. 
Digiti, vid. mp. and toes, 
Diploe of the ſcull, 64. Fi 
Dorſal vertebrz, their diſtinguiſhing ſtructure, 182. Wi 

they differ from each other, 184. | 


E 

Narthreſis, 40, 43. * 

Epiphyſes, 25, 26. Several have apophyſes, 26. WH ©; 
duſes, 27. 

Ethmoidal hure It, or 


— 
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moides os. Its eribriform plate, 104. Naſal plate, og. 
ulz, oſſa ſpongioſa, 106. Connection, uſes, 107. Morbid 
kznomena ; of a child, 108 

remities inferior, conſiſt, each, of thigh, 271. leg, 278. 
hot, 291 

—— ſuperior, 230. conſiſt, each, of ſhoulder, ibid. 
n, 241, Fore-arm, 246. Hand, 254. Uſes, 271 


57 
by, _ Compoſed of upper jaw, 119. Lewer jaw, 


| ſkeleton, diſtinguiſhing marks of it, 307 

ris os, 271. Its upper end, 272. Body, 274. Lower 
275. Of infants, ite articulation and motions, 276. 

i its upper end, 282. Body, 283. Inferior end, 285. 
xarticulation, uſes, 286 ; of infants; 287 

z, their bones, phalanges, 269, ſt, ibid. ad, 3d, 20. 
leis, - 88 annular, little finger, 2 70 


ee of tarſus, 291. Metatarſus, 30. Toes, 3936 . 
motion, 293. 

um, 246. Conſiſts of ulna, 247; Radins, 250 
bone, 74. Its external ſurface, proceſſes, 75, Cavi- 
ibid. Foramina, 956. Internal ſurface, 98. Foramen, 
, Subſtance, ſinuſes, 80, Connection, 83. Uſes, ; of 
iren, 84 


| 8 
laglimus, its ſpecies, 40, 44 
Gompholis, 39 | 

ho 8 2 


And, 254. Conſiſts of carpus, 255, Metacarpus, 26 

Fingers, 267 

lonia, 39 

ch · bones, vid. Ilium ofa 

conſiſts of cranium, 61. Face, 118. Its motions, 179 

me. vid. Calcis os 

ne, vid. Os iſchium end, bad. Body, * 

os, 241. Its u 243. Lower 

0 | ibid. . 244. Motion, 245. 

children, 246 

ues os, 160. Its body, ibid. Cornua, 161. Appendices, 16 f. 

ments, ſubſtance, connect on; uſes; of children, 162 
D da. Jaw, . 


e 


6, 


Ethi 
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- Maxilla inferior, 142. The chin, ſides, baſe, 143. NI 


x T 
Aw, lower, vid. Maxilla inferior 
— upper, vid. Maxilla ſuperior 
Ilium offa, 198, Spine, dorſum, 199. External furface, 
Interior ſurface, 201. Medullary veſſels, ſubſtance; 
child, 202 | 
Inciſores dentes, 154 
Innominata offs, 198. Compoſed of os ilium, ibid. I{chi 
202. Pubis, 205, Their great foramen, 206. Acet 
lum, 207. In infants, 198; 209. Connection, ibid, 
nomena, 210, Uſes, ibid | 
Iſchium os, 202+ Proceſs, depreſſions, tuber, 203, Sublh 
204. Of: infants, 20g 


L ; 
Ambdoid- ſuture 66. Its additamenta, ibid 
Lattice work of bones, vid. Cancelli 
Leg, compoſed of tibia, 278. Fibula, 285. Notula, 
Its articulation and motions, 289 | 
Ligaments, 43. Their fibres, ibid, Veſſels, nerves, di 
46. Uſes, phænomena 47 
Lumbar vertebræ, their particular ſtructute, 286, I 
197 55 | | 
Lunare os, a56 | MESS 
M 


Mn os of the wriſt, 259 
Malarum offa, their proceſſes, 12.5, Holes, fubſl 
connection, 126. Of infants, 127. | 

Marrow, what, 16. its chemical analyſis, its arteries, 
nerves, 17. Diſeaſes, 18. Tranſverſd and lonzit 
canals for conveying it, 12, 19. Uſes, 19, Phano 
and diſeaſes, 18, 20 


mena, angles, proceſſes, 144. Feramina, ſubſtance, 
_ Articulation, 146. Motions, 147. Of infants, uſes, 
— —— ſuperior, conſiſts of 13 bones, 119. Their 
nection, 120 ; Wa 
Maxillaria oſſa, their proceſſes, 1275. Cavities, 128. 
mina, 130. Sinuſes, 13 1. Morbid phznomena, 131. 
ſtance, connection, 133. Uſes ; of children. 134 
Metacarpus, eompoſed of. four bones, 263, Subſtance, 
birth, articulation, 264. Figure, uſes, digiti indi 
Medii, 265. Annularis, minimi, 266 
Metatarſus, compoſed of five bones, 301. Pollicis, ibid. 
302, 3, 4. Digiti, 303 
Molares denies, 15 3 
1 Mucilig 


» 


INDEX, 3 


Mycilaginous glands, 5 2. Liquor ſecreted by them, 53. Their 
cellular ſubſtance, veſſels, nerves, diſcaſes, 54. Uſes, 35. 
' Phznomena, ibid 


2 | N 
Aſi oſſa, their ſides, 122. Connection, uſes ; of an in- 
fant, 123 | 


Naviculare os, of the tarſas, 296. Of children, 297 
Neck, vid. Cervicle vertebtæ | 


O 
Ccipitis os, 96. Its external ſurface, 97. Proceſſes, ibid, 
Internal ſurface, 100. Holes, 101. Subſtance, 102. 
Connection, 103, Uſes, in infants, ibid 
Oſication of bones, 28. accounted for from particular diſpo- 
ſuion of veſſels, and from preſſure, 30. Phænomena, 28. 
33. Its hiſtory, 35 
Oſteogensa, its hiltory, 35+ Of what uſe, 36, 37 


by 
P * 

Alati os, 134. Its ſquare palate plate, ibid. Pterygoid 
Proceſs; naſal lamella, 133. Orbitar proceſs, 136 Sub- 
ſtance, connection. uſes, 137: of children; diſeaſes, 138 

Prietal bones, their external ſarface, 84. Internal ſurface, 
86,. Subſtance, ibid. Connection, uſes; of children, 87. 
Practical obſervations concerning bregma, 88 

puella, vid. Rotula 

lelvis, 198, 211. Conſiſts of os ſacrum, „ Coccygis, 
194. Oſſa innominata, 198- 

Perichondrium, its veſſels, 49 

Zriolteum externum, 1. Its dn ibid. Arteries, veins, 
| Nerves, 3. Uſes, 4. Diſeaſes, 5 

internum, its ſtructure, 25, Uſes, 16 

Phalanges of the fingers, 269 

toes, 303 

Fiforme os of the wrilt, 2 57 

Pates of bones, their bbres, 6 ; 

Pellicis manus oſſa, vid. Thumb 8 

— pedis oſſa, vid. Toes 

= — and longitudinal of bones, 8, 12, Their 

es, 19 
Proceſſes of bones, vid. Apophyſes 
labis os, 205. Subſtance; ; of — 206 


D d 3 Radius. 


— — 
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R | 
Adius, its upper end, 250. Body, 251. Lower end, 
ibid. Of children, articulation, 253 - 
Ribs, 212. Their middle, .. poſterior end, ibid. Anterior 
end. ſubſtanee, cartilages, 214, Articulation and mo- 
tien, 215. Differ from each other, 216. Diſtinguiſhed 
into true, and falſe, 217. Diſtinguiſhing marks of uſt, 2d, 
3d, 4th, sth, 6th, 9th, 11th, 12th, 2:9, Of infants, 
221. Motion, 221, 227 
Rotula deſcribed, 287. Its ſubſtance, 288. - Articulation; 
of children, 289 | 
Round bones, their ſtructure, 2 1. Strength how increaſed, 24 


8 
Acrum os, its body, 189, Proceſſes, oblique, tranſverſe, 
190. Spinal, 191. Foramina, 192. Subſtance, articy- 
lation, 193. Uſes; of children, 194 
Jagittal ſuture, 67 | 
Scaphoid bone of the wriſt, 256 
Scapula, 234. Its baſe, inferior coſta, 235. ſuperior coſta, 
dorſum, anterior ſurface, 236. Proceſſes, ſpine, acromion, 
coracoid proceſs, 237. Third proceſs, medullary veſſels 
238. Subſtance, _ articulation, 239. Uſes, of children, 


240 

Schyndel-fis, 40 

Scull, vid. Cranium- 

e ſamoid bones, how formed, 3089. Where to be found, ibid. 

Share · bone, vid. Offa pubis 

Shoulder conſiſts of clavicle, 2 30, and ſcapula, 234 

Shoulder blade, vid. Scapula 

Sinus frontales, 80. Sphenoidal, 116. Maxillary, 131 

Skeleton, natural, artificial, 53 9. Situation of the bones, 60. 
Divided into head, 6x, Trunk, 163. Extremities ſupe- 
rior, 230. Inferior, 272. 

of a female, its differences from that of the male, 30) 

Sphenoid bone, 108, its external ſurface, proceſſes, 109. Gr 
vities, 111. Internal ſurface, ibid. Holes proper, 113. 
Common, 115 Sinuſes, 110. Subſtance, connection, 
117. Uſes; of children, 118 

Sphenoidal ſuture, 71 7 

Spine, its ſhape, 163. Conſiſts of true vertebræ, ibid. and 
falſe, 189 þ 0 12 

Spongioſa inferiora oſſa, 138. Their ſubſtance, conncetion; 

uſes; of children; 139. 


Spongiol 


of 
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viola ſuperiora oſſa, 100 

mous ſutures, 68, How formed, 70 | 

om, 222. Its ſubſtance, 223 Firſt bone, ſecond bone, 
44. Xiphoid cartilage, 225. Diſeaſes, 226. Connetuton ; | 
children; uſes, motion, 227 

xe, 39. How formed, ibid" . 

of the cranium, 65. . Coronal, lambdoid, 66. Sa- 
ml, 67. Squamous, 68. Ethmaidal, ſphenoidal, tranſ- 
aſe, y gomatic, 571, Uſes, 72 

of the face, diſtinguiſhed by names, 120. Uſes, 121 
pbyſis, divided into ſynchondroſis, ſyneuroſis, ſyſſarcoſis, 38 
nhroſis, divided into ſuture, harmonia, gom phoſis, ſchyn- 
lelis, 39 

ondroſis, 38 

molis, 39 

n of joints, what compoſed of, 34. Its uſes, diſcaſes, 83 
ycolis, 39 


1 : 

Arſus conſiſts of ſeven bones, 291. Its articulation, 293, 
Uſes, 294, 300 

eth, 143. their baſe, roots, perioſteum, ſubſtance, 149. 

als, 150. Veſſels, 131. Formation, 152. Shedding, 

u. Connection, uſes, 153. Diſtinguiſhed into uriſotes, 

4. Canini, molares, 155. Phenomena, 158. 

oral bones, 88. Their external ſurface, proceſſes, 8g, 

"ities, 95. Holes, 92. Ipternal ſurface, 93. Pro- 
s, cavities, holes, 94. Subſtance, 95, Connection, 

. Uſes; of infants, 96 | 

bone, vid. Femoris os | 

211. Conſiſts of vertebrz, 182, Ribs, 212. Ster- 

m, 2242+ Ita motion, 227 


60. b conſiſts of three bones; the firſt, its articulation, 2 67. 
dee time of birth, 268. Second bone, its articulation, 


5. Third bone, ibid 

its upper end, cartilages, 278. Body, 280. Lower 
d, 281. Articulation; of children, 282 

6, 303 ; differ from the fingers, uſes; of children, 304 
diverſe ſuture, 91. 

pexlum os, 25 8 

prroides os, ibid 

petra oſſa, 66 

boides Ginglimus, 44 | 
ik of the ſkeleton, confiſts of the ſpine, 163. Pelvis, 
Ps, 211, Thorax, ibid 

wata ofa, vid. Spongioſa 


01 
(a+ 


Vina, 
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U 
Un its upper end, 247. Body, 248. Lower end, 
articulation, 250. Of children, 252 
Unciforme os of the wriſt, 2 59 | 
Unguis offa, their ſurfaces, 123. Subſtance, connection, 
124. Morbid Phænomena; of children, 125 


V 
Ertebræ Cervical, vid. Cervical 
— — Dorſal, vid. Dorſal 
—— ——falſe, compoſed of os ſacrum, 189. Coceyyis, 
; — — Lumbar, vid. Lumbar : 

—— ——tre, 163. Their bodies, cartilages, 164. ! 
ceſſes, ligaments, foramina, 166. Articulations, phznc 
na, 167, Of jnfants, 169. Diſeaſes, 1750. Divided 
cervical, 172. Dorſal, 182. Lumbar, 186. Uſes, 
red from luxations, 188 | 

Veſſels of perioſteum, 3. of the bones, 8. of the mar 


17. of ligaments, 46. cartilages, 49, mucilaginous gla 
8 


4 
Vomer, 139. Its figure, ſuuation, 140. Subſtance, connec 
uſes, 141 . 


w 
Women, the differences of their bones from thoſe of 
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Wormiana oſſa, vid. Triquetra 
Wriſt, vid; Carpus 


X 
þ, CH cartilage, 225, Its diſeaſes, 226 
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To the Seventh EDITION. 


JEING informed that the following 
') Eflays have been uſeful to the 
ſudents in anatomy, I have cauſed them 
be reprinted with ſuch amendments 
s I thought neceſlary. 
That offence might not be given, I 
have treated all the opinions concerning 
e diſputed phyſiology of the nerves 
rith that deference which the uncer- 
anty of the ſubject required; and have 
jot only concealed the names of the 
rriters whoſe ſentiments were different 
om mine, but have ſhunned quota- 
ons from thoſe whom I approve, leſt 
ie knowledge of the latter ſhould be 
key to difcover the former by. 
Deſcriptions of the very minute ra- 
nifications of the nerves are obſcure to 
e young gentlemen for whoſe uſe I 
mite; and therefore I have taken no- 
ce only of the larger branches in the 
leſcription of the particular nerves. 
The firſt occaſion of my publiſhing 
ny great Maſter Boerhaave's doctrine 
oncerning the Syſtole and Diaſtole of 
be heart, was to prevent the imputa- 
on I might have lain under of aſſu- 
| | ming 
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ming it to myſelf, when my worth 
Maſter and good friend Mr Cheſeldet 
inſerted it into his anatomy, as com 
municated by me, without mentionin 
Boerhaave's name. Having now take 
away all grounds of ſuch imputatiot 
and the doctrine, though ſimple an 
beautiful, not appearing ſufficient t 
account for the phænomena of the me 
tions of the heart, I have omitted it! 
this edition, 

The deſcription of the receptaculut 
chyli and thoracic duct is more acc; 
wee than in the common ſyſtems ( 


anatomy; and on that account is he 
republiſhed. 


The corrections and additions mad 
in this edition of the anatomy of t 
bones, and of theſe Effays, ſhow, t 
Ijpretend not to Perfection; but I wo 
however wiſh, that no more fau 


were imputed to me than what are rc 


ly my own, 


- 


VF 
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HUMAN NERVES. 


Of the NE RVEs in general. 


| H E numerous turns which the carotid 
and vertebral arteries make before 
they paſs through the dura mater, 
heſe arteries having neither ſwelling muſcles 
or preſſure of the atmoſphere to aſſiſt 
be courſe of the blood in them after they 
iter the ſcull, and their diviſion into innu- 
derable communicating branches in the pia 
ater, and its proceſſes, ſhew, that the liquors 
oſt move more flowly and equally in them 
lan in moſt other parts of the body. 

?. By the aſſiſtance of injections and mi- 
oſeopes, the very minute branches of theſe 
ſels (4 1.) are diſcovered to go from the 
« mater, into the cortex, cineritious, or 
coloured part of the cerebrum, cere- 
E e bellinn, 
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bellum, and ſpinal marrow ; whereas we « 
only fee longitudinal veſſels, without numero 
ramifications or reticular plexuſes, in the whi 
medullary ſubſtance of theſe parts. | 

3. The continuity of the cortex with t 
medulla of the encephalon and ſpinal marr, 
is obſervable with the naked eye, and is mo 
diſtinctly ſeen with the aſſiſtance of a mier 
ſcope. 

4. In diſſecting the brain and cerebellum, 
ſee the ſmall beginnings of the medulla pt 
.ceeding from the cortex, and can trace its g 
dual increaſe by the addition of more ſuch wh 
ſubſtance coming from the cortex. 

5. Both theſe ſubſtances (5 4.) are very ſ 
culent; for being expoſed to the air to d 
they loſe more of their weight than moſt 
ther parts of the body do. 

6. In ieveral places we can obſerve the 
dulla to be compoſed of fibres laid at each 
hers ſides. 

7. The medullary ſubſtance is emple 
ed in forming the white fibrous cords, wh 
have now the name of nerves appropria 
to them. Within the ſcull we ſee the ne 


to be the medullary ſubſtance continued; Men 
the /dinal marrow is all employed in form h 
nerves. . 90 

8. The common opinion concerning ery 
'riſe of the nerves, founded on a ſuperf Mel. 
inſpection of thoſe parts, is, that the ne top 
are propagated from that ſide of the ence)... 
Jon, at which they go out of the ſcull. B bo 
having been remarked, after a more ſtrict WW... 


quiry, and preparing the parts by macera 
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v water, that the medullary fibres decuſſate 
or croſs each other in ſome parts of the me- 
lla; as for example, at the corpus annulare, 
ind beginning of the ſpinal marrow + And prac- 
ical obſervators having related ſeveral exam- 
ples of people whoſe brain was hurt on one 
ide, white the morbid ſymptom, palſy, appear- 
ed on the other ſide of the body, of which I 
are ſeen ſome inſtances; and - experiments 
nade on brutes having confirmed theſe obſer- 
rations, it has been thought, that the nerves 
tad their riſe-from that ſide of the encephalon, 
vhich is oppoſite to their egreſs from the 
cull, It may however ſtill be ſaid, that 
this laſt opinion is not fully demonſtrated, . 
cauſe a decuſfation in ſome parts is not 
proof that it obtains univerſally ; and if 
dere are examples of palſy. of the ſide op- 
polite to where the leſion of the brain was, 
here are alſo others, where the injury done to 
7 brain and the pally were both on the ſame: 

e. 

9. The nerves are compoſed of a great ma- 
ty threads lying parallel to each other, or. 
gearly ſo, at their exit from the medulla. 

This fibrous texture is evident at the origin 
u moſt of the nerves. within the ſcull; and 
I the cauda equina of the ſpinal marrow, we 

a divide them into ſuch ſmall threads, that a. 
ery good eye can ſcarce perceive them; but 
neſe threads, when looked at with a micro- 
cope, appear each to be compoſed of a great 
umber of ſmaller threads. 

10. How ſmall one of theſe fibrils of the 
frves is, we know not; but when we confi- 

| Ee. 2. der 
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der that every, even the moſt minute part of 
the body is ſenſible, and that this muſt depend 
on the nerves (which all conjoined, would not 
make a cord of an inch diameter) being di 
vided into branches or filaments to be diſper 
ſed through all theſe minute parts, we mult be 
convinced that the nervous fibrils are ver 
ſmall. From the examination of the minimu 
di ſibile, it is demonſtrated, that each fibre it 
the retina of the eye or expanded' optic nerve 
cannot exceed the ſize of the 32,4co part o 
a hair. - | 

11. the medullary ſubſtance, of which th 
nervous . fibrils are compoſed, is very tende 
and would not be able to reſiſt ſuch forces 
the nerves are expoſed to within the bone; 
nor even the common force of the circulatin 
fluids, were not the pia mater and {nic 
ar achnoides continued upon them; the forme 
giving them firmneſs and ftrength, and th 
latter ſurniſhing a cellular coat to connect 
threads of the nerves, to let them lie ſoft an 
moiſt, and to ſupport the veſſels which go wil 
them, | a 

It is this cellular ſubſtance that is diſtence 
when air is forced through a blow pi 
thruſt into a nerve, and that makes a ner 
appear all ſpongy, after being diſtended wii 
air till it dries ; the proper nervous fibil 
ſhrivelling ſo in dry ing, that they ſcarce can | 
obſerved. | 

13. Theſe coats (5 11.) would not make 
nerves ſtrong enough to bear the ſtretch 
and preſſure they are expoſed to in their coui 


to the different parts of the body; and * 
| vr 
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bre, where the nerves go out at the holes in 
the cranium and ſpine, the dura mater is ge- 
nerally wrapt cloſely round them, to collect 
their diſgregated fibres into tight firm cords ; 
ind that the tenſion which they may happen 
to be expoſed to, may not injure them before 
they have got this additional coat, it is firmly 
ned to the ſides of the holes in the bones 
rough which they paſs... — 
13. The nervous cords thus compoſed of 
pervous fibrils, cellular coat, pia and dura 
ater, have ſuch numerous blood veſſels, that 
ter their arteries only are injected, the whole 
ord is tinged of the colour of the injected li- 
por; and if the injection is puſhed violently, 
he cellular ſubſtance of the nerves is at laſt 
tended with it. ET 

14. A nervous cord, ſuch as has been juſt 
ow deſcribed, (F 13), has very little elaſti- 
ty, compared with ſeveral” other parts of the 
ody. When cut out of the body, it does 
t become obſervably ſhorter, while the 
lood veſſels contract three eighths of their 
noth., | | 

1;. Nerves are generally lodged in a cellular 
fatty ſubſtance, and have their courſe in 
e interſtices of muſcles, and other active or- 
ns, where they: are guarded from preſſure; 
ut in ſeveral-parts they are ſo placed, as if it 
s intended that: they :ſhould- there ſuffer the 
rating -force of arteries, or the preſſure of 
e contracting fibres of muſcles. 

16. The larger cords of the nerves divide 
to branches as they go off to the different 
arts; the branches being ſmaller than ther 
E e 3 trunk 


AY 


any of the nerves which form it. 


nerves; ſo. that they appear more red at 


The auditory nerve has ſcarce the conſiſter 


| ſerved of the ſenſatory nerves (4 21.), ther: 
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trunk from which they come, and making ge 
nerally an acute angle where they ſeparate. 

17. In ſeveral places, different nerves unit 
into one cord, which is commonly larger tha 


18. Several-nerves, particularly thoſe whic 
are diſtributed to the bowels, after ſuch unior 
($ 17.), ſuddenly form a hard knot. conſider 
bly larger than all the nerves of which it 
made. Theſe knots were called corpora oli, 
ria, and are now generally named ganeglions, 

19. The ganglions have thicker coats, mo 
numerous and larger blood-veſſels than 


muſcular. On diſſecting the ganglions, fibr 
are ſeen running longitudinally in their axe 
and other fibres are derived from their id 
in aa -oblique direction to the longitudir 
ones. | 

20. Commonly numerous ſmall nerves, whi 
conjunaly are not equal to the ſize of t 
ganzlion, are ſent out from it, but with aſt 
ture no way different from that of other nery 

21. The nerves ſent to the organs of 
ſenſes, loſe there their firm coats, and termini 
io a pulpy ſubſtance. The optic nerves are 6 
panded into the ſoft tender webs, the ret! 


of mucus in the veſtibulum, cochlea, and /e 
circular canals of each ear. The papili« 
the noſe, tongue and ſkin, are very ſoft. 
22. The nerves of muſcles can likeways 
traced till they ſeem to loſe their coats by | 
coming very ſoft ; from which, and what we 


rea 
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reaſon to conclude, that the muſcular nerves 
re alſo pulpy at their terminations, which we 
annot indeed proſecute by diſſection. 

23. It would ſeem neceſſary that the extre- 
wities of the nerves ſhould continue in this 
oft flexible ſtate, (F 21. 22.), in order to per- 
form their functions right: For, in proportion 
5 parts become rigid and firm by age, or any 


be motions are more difficultly performed. 
re firmly connected, and frequently different 
unglion; yet the ſenſation of each part of the 


body is ſo very diſtin, and we have ſo much 


lteſe two functions, which I ſhall endeavour to 
rove they are, we have reaſon to believe that 


hi tere is no union, confuſion, or immediate 
f (WMcommunication «of the proper nervous fibrils, 
trat that each fibre remains diſtinct from its. 
gin to its termination. 


oats of the nerves, cannot however mils to 
affect the nervous fibrils. The cellular ſub- 


etience may be too full of liquor, or may not 
dteepply enough; the liquor may not be of a 
ee conſiſtence, or it may be preternaturally 


dblirufted and collected. The pia or dura ma- 
er may be too tenſe, or too lax; their veſſels 
may be obſtructed; their proper nerves may 
de violently irritated, or loſe their power of 
Kting; and a. great many other ſuch changes 
nay happen, which will not only WO diſ- 

Orders 


other cauſe, they loſe of their ſenſibility, and 
24 Though the fibres in a nervous cord 


erves join into one trunk, or into the ſame 


be power of moving the muſcles ſeparately, 
bat, if the nerves are principal agents in. 


25. Changes produced any way upon the 


339 OF THE NERVES IN GENERAL, 


trunk from which they come, and making ge 
nerally an acute angle where they ſeparate, 

17. In ſeveral places, different nerves unit 
into one cord, which is commonly larger tha 
any of the nerves which form it. 

13. Several-nerves, particularly thoſe whic 
are diſtributed to the bowels, after ſuch unior 
($ 17.), ſuddenly form a hard knot. conſider 
bly larger than all the nerves of which it 
made. Theſe knots were called corpora olivg 
via, and are now generally named ganeglions, 

19. The ganglions have thicker coats, mo 
numerous and larger blood-veſſels than t 
-Nerves ; ſo. that they appear more red ar 
muſcular. On diſſecting the ganglions, fibt 
are ſeen running longitudinally in their axe 
and other fibres are derived from their {id 
in aa -oblique direction to the longitudir 
ones. 

20. Commonly numerous ſmall nerves, whi 
conjunaly are not equal to the ſize of t 
ganglion, are ſent out from it, but with aſt 

ture no way different from that of other nery 

21. The nerves ſent to the organs oft 
ſenſes, loſe there their firm-coats, and termin 
io a pulpy ſubſtance. The optic nerves are 6 

panded into the ſoft tender webs, the reti 
The auditory nerve has ſcarce the conſiſter 
of mucus in the veſtibulum,” cochlea, and /e 
circular canals of each ear. The ßpapilla 
the noſe, tongue and ſkin, are very ſoft. 
22. The nerves of muſcles can likeways 
traced till they ſeem to loſe their coats by | 
coming very loft ; from which, and what we 
ſerved of the ſenſatory nerves: (4 21.), ther: 
to * : rea 
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reaſon to conclude, that the muſcular nerves 
ce alſo pulpy at their terminations, which we 
annot indeed proſecute by diſſection. 
23. It would ſeem neceſſary 'that the extre- 
mities of the nerves ſhould continue in this 
oft flexible ſtate, (F 21. 22.), in order to per- 
form their functions right: For, in proportion 
s parts become rigid and firm by age, or any 
other cauſe, they loſe of their ſenſibility, and. 
be motions are more difficultly performed. 
24 Though the fibres in a nervous cord 
re firmly connected, and frequently different 
erves join into one trunk, or into the ſame 
unolion; yet the ſenſation of each part of the 
body is fo very diſtin, and we have ſo much 
de power of moving the muſcles ſeparately, 
bat, if the nerves are principal agents in. 
eſe two functions, which I ſhall endeavour to 
rove they are, we have reaſon to believe that 
here is no union, confuſion, or immediate 
ommunication «of the proper nervous fibrils,. 
but that each fibre remains diſtinct from its. 
origin to its termination. 
25. Changes produced any way upon the 
oats of the nerves, cannot however mils to 
affect the nervous fibrils. The cellular ſub- 
ance may be too full of liquor, or may not 
upply enough; the liquor: may not be of a 
lue conſiſtence, or. it may be preternaturally 
dblirufted and collected. The pia or dura ma- 
er may be too tenſe, or. too lax ; their veſſels 
may be obſtructed ; their proper nerves may 
de violently irritated, or loſe their power of 
Kting; and a. great many other ſuch changes 
nay happen, which will not only SCE IS: 
: Orders 
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orders in particular nerves, but may be a cauf 
of the ſpmpathy ſo frequently obſerved amo 
the nerves ; which is ſo neceſſary to be atter 
tively regarded in a great many diſeaſes, | 
order to diſcover their true ſtate and natur 
that, without this knowledge, very dangero 
miſtakes in the practice of. phyſic and urge 
may be committed. | 
26. Many experiments and obſervatio 
concur in proving, that when nerves are cot 
preſſed, cut, or any other way deſtroyed, t| 
parts ſerved by ſuch nerves, farther from t 
head or ſpine; than where the injuring es 
has been applied, have their ſenſations, n 
tions, and nouriſhment: weakened. or le 
while no ſuch effects are ſeen. in the p 
nearer to the origin of thoſe nerves ; and 
ſueh experiments where the cauſe -impedi 
the nerves to exert themſelves could be 
moved, and the ſtructure of the nerves not 
jured ; as for. example, when a ligature m 
upon a nerve and ſtopping its influence | 
been taken away, the motion and ſenſation 
the parts ſoon. were reſtored. From whic 
would appear, that the nerves are principal 
ſtruments in our ſenſations, mctions, : 
nouriſhment; and that this influence of 
nerves is not. inherent in them, without 
communication between theſe- cords and t 
origin is preſerved. 
This concluſion is juſt, notwithſtanding t 
ſometimes, upon cutting a nerve, the eff 
above mentioned have been felt for a fü 
time; but afterwards the perſon was ſenſ 
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no numbneſs or immobility; for where. ever 
bis is ſaid to have happened, the cut nerve 
25 only one of ſeveral which were ſent to the 
ember-; the want of whoſe influence was felt 
longer, than till the habit was acquired of 
forming the functions eaſily by the other 
es. 
Nor is it of greater weight as an objection, 
at ſometimes when a ligature is drawn very 
rd upon a nerve, and then is taken away, 
e nerve never again recovers its influence 
jon the parts it is diftributed to beyond the 
ture, but is of as little effect as if it had 
en cut through; which is to ſay, that its 
ture has been altered beyond recovery. 
e ſame thing is to be ſeen by tying a thread 
git round a tender twig of any vegetable ; 
(ecays. Li 
27. Experiments and obſervations ſhew too, 
it when parts of the encephalon or ſpinal mar- 
have been irritated, compreſſed, or de- 
oyed, the parts of the body, whoſe nerves 
their origin from ſuch affected parts of the 
ethalon or ſpinal marrow, became convul- 
„ paralytic, inſenſible, or waſted; and in 
h cales where the injuting cauſe could be 
moved from the origin ,of the nerves, the 
bid ſymptoms obſerved in the parts to 
ich theſe nerves were diſtributed, went off 
in the removal of that cauſe, From which 
b thought reaſonable to conclude, that the 
res mult not only have a communication 
nh their origin, but that the influence they 
e upon the parts they are diſtributed to de- 
IM pengs 
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pends on the influence which they derive fror 
the medulla encephali and ſpinalis. 

28. Though the ſpinal marrow has its o 
veſſels and cineritious ſubſtance which aſſiſs He 
form its medulla ; yet a very large ſhare of th 
medullary ſubſtance within the ſpine is derive 
from the encephalon, whoſe medulla oblong 
deſcends from the head, and the influence WM" * 
the /pinal marrow on its nerves depends ini 
great meaſure on this medulla oblongata of i”” 
head. Hence an injury done to any part 
the ſpinal marrow, immediately affects all 
parts whoſe nerves have their origin - bel 
where the injuring cauſe is applied. A lux 
tion of a veriebra in the loins makes the lo 
extremities ſoon paralytic ; a tranſvei ſe ſe 
on of the medulla at the firſt vertebra of 
neck, ſoon puts an end to life. 

29. If ſuch cauſes produce conſtantly ſy 
effects (5 26. 27. 28.) in us and other er 
tures living in nearly the ſame circumſtand 
as we- do, the concluſions already made 

be good, notwithſtanding examples of child 
and other creatures being born without bra 
or ſpinal marrow ; or notwithſtanding that 
brains of adult creatures can be much chang 
in their texture by diſeaſes ; and that 
toiſes, and ſome other animals, continue 
move a conſiderable time after their he 
are cut off. We may be ignorant of the | 
ticular circumſtances requiſite or neceſſary 
the being or well-being of this or that p 
ticular creature, and we may be unable to 
count for a great many phenomena ; but 
muſt believe our eyes in the examination 
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As; and if we ſee conſtantly fuch conſequen- 
es from ſuch actions, we eannot but conclude 
the one to be the cauſe and the other the ef- 
It would be as unjuſt to deny the conclu- 
ſons made in the three preceeding articles, be- 
nuſe of the ſeemingly preternatural phænome- 
a mentioned at the beginning of this, as it 
yould be to deny the neceſſity of the circula- 
jon of the blood in us and moſt quadrupeds, 
ecauſe a frog can jump about, or a tortoiſe 
n walk long after all the bowels of its tho- 
ix and abdomen are taken out, or becauſe the 
ſferent parts of a worm crawl after it has 
een cut into a great many pieces. It is there- 
re almoſt univerſally allowed that the nerves 
e principal inftruments in our ſenſations, mo- 
on, and nouriſhment ; and that the influence 
hich they have is communicated from their 
nigin, the encephalon and medulla ſpinalis. 
ut authors are far from agreeing about the 
anner in which this influence is communi- 
ated, or in what way nerves act to produce 
beſe effects. | 

30. Some alledge, that the nervous fibres are 
falid cords acting by eluſticity or vibration; o- 
hers maintain, that #ho/e fibres are ſmall pipes 
meying liguora, by means of which their effefts 
re produced. 

31, The gentlemen, who think the nervous 
dres ſolid, raiſe ſeveral objeCtions to the o- 
der doctrine; which I ſhall conſider after- 
rds; and endeavour to ſhew the fitneſs of 
cir own doctrine to account for the effects 


- ommonly obſerved to be produced by the 
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The objects of the ſenſes plainly (ſay the 
make impulſes on the nerves of the ptop 
organs, which muſt ſhake the nervous fibril 
and this vibration muſt be propagated alot 
the whole cord to its other-extremity or o 
gin, as happens in other tenſe ſtrings; 2 
theſe vibrations being differently modiked, ; 
cording to the difference of the object, x 
its different application, produce the differ 
ideas we have of objects. 

32. To this account of ſenſation, it is « 
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tions, becauſe their extremities, where objet 
are applied to them, are quite ſoft and pap 
(5 21.), and therefore not ſuſceptible of the 
brations ſuppoſed ; and if there could beany | 
tle tremor made here by the impulle of « 
jects, it could not be continued along the nerve 
cord, becauſe the cellular ſubſtance by whi 
each particular fibre is connected to the neig 
bouring ones ($ 11.), and the fatty ſubſtance 
which the nervous cord is immerſed (5 15 
would ſoon ſtifle any ſuch vibratory motion. 
A ſecond objection to this doctrine is, That h 
poling the nerves capable of vibrations by 
impreſſions of objects, theſe vibrations wo 
not anſwer the deſign. For if what we knt 
of other vibrating ſtrings, to wit, that th 
tone remains the ſame, unleis their textu 
length, or tenſion is altered, and that differt 
ſubſtances ſtriking them do no more t 
make the ſound higher or lower; if theſe p 
perties are to be applied to nerves, then it 
follow, that the ſame nerve would conſtan 
convey the ſame idea, with no other vail 
| th 
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anof its being weaker and ſtronger, whatever 
ferent objects were applied to it; unleſs we 
poſed the nerve changed in its texture, 
agth, or tenfion, each time a different ob- 
is applied; which, it is preſumed, no body 
ll undertake to prove does happen. 

Nay, 3d y, If ever ſuch a variety of vibra- 
ons could be made, our ſenſations would not. 
thſtanding be confuſed and indiſtinct, becauſe 
e tremulous nervous fibre being firmly con- 
ted and contiguous to ſeveral other fibres 
the ſame cord, would neceflarily ſhake them 
o, by which we ſhould have the notion of the 
ect as applied at all the different parts where 
e extremities of theſe fibres terminate. 

213. In whatever way the favourers of the 
Kine of ſolid nerves pleaſe to apply the e- 
city of nerves to the contraction of mul- 
„ their adverſaries inſiſt that nerves are 
o weak to reſiſt fuch weights as the muſcles 
lain; they would ſurely break, eſpecially as 
y are in a great meaſure, if not wholely, de- 
ved of their ſtrong coats before they come 
the part of the muſcle they are immediately 
act upon (5 22.)—The nerves being found to 
ve little or no elaſticity to ſhorten themſelves 
14), ſhews them altogether unfit for ſuch an 
ce as this of contracting muſcles in the way 
bpoſed of their acting by elaſticity ; and 
len a nerve is viewed with a microſcope 
Ile the muſcles it ſerves are in action, no 
traction or motion is obſerved in it. 
y, if they were elaſtic, they would equally 
ert their power of contracting muſcles near- 
to their origin as well as farther from it, 
when 
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when they were put into contraction or vibr, 
tion, by irritation of any part of them, Th 
former however does not happen 

34. As a further objection agaioſt either m 
tiom or ſenſation being owing to the <elaſtici 
of the nerves, it is ſaid, that if this doCtir 
was true, the ſenſations would be more acut 
and the contractions of muſcles would be gre; 
er and ſtronger, when the parts become tim 
and more rigid by age; for then their ela 
city is increaſed: Whereas, on the contrary, 
appears ($ 23.). that then the ſenſations 
blunted, and muſcular contraction becon 
leſs and weaker. 

35. If the nerves were granted to be claſ 
and to communicate a ſpringy force to all 
parts they are diſtributed to, they might: 
pear neceſſary in this view to aſſiſt the appli 
tion of the nutritious particles of the fluids 
the ſides of the veſſels which theſe partic 
were to repair; and ſo far might well eno 
account for the ſhare which nerves are thou 
to have in nutrition: But if we cannot m- 
uſe of elaſticity in the other two functio 
ſenſation and motion, we muſt alſo endeave 
to find out ſome other way for the nerves 
act in nutrition; which will be done aft 
wards. 

36. Having thus ſtated the reaſons for 
againſt the nerves acting as ſolid ſtrings, 
us likewiſe relate the arguments for ne 
being pipes, and the objections to this 
trine. 

A great argument of thoſe who think 


nerves to be tubes conveying liquors, 2 
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ſrong analogy of the brain and nerves to o- 
ther glands of the body and their excretories, 
where a manifeſt ſecretion of liquor is made in 
the glands, to be conveyed by the excretories 
t) the proper places in which it ought to be 
{poſited : They think that the vaſcular tex- 
wre of the cortex of the encephalon and ſpinal 
narrow (5 2.), the continuation of the cortex 
n forming the medullary ſubſtance (5 3. 4.), 
the fibrous texture (5 6.), and ſucculent ſtate 
of this medulla (F 5.), and its being wholly 
mployed to form the nerves (5 7.), where 

e fibrous texture is evident ({ 9.) ; all theſe 
dings, ſay they, conſpire to ſhew ſueh a ſtrong 
malogy between theſe parts and the other 
lands of the body, as carries a conviction 
at there is a liquor ſecreted In the encepha- 
bn and ſpinal marrow, to be ſent out by the 
erces to the different parts of the body. 

37. The following objections are raiſcd to 
tis argument in favour of liquor conveyed in 
he nerves from the analogy of the glands. 
, Other glands, it is ſaid, have their excre- 
vries collected into a few large pipes, and not 
ontinued in ſuch a great number of ſeparate 
pipes, as far as the places where the liquors 
re depoſited 3 which laſt muſt be the caſe, if 
ne nerves are the excretorics of the glandular 
rain. 2dly, We ſee the cavities, and can ex- 
wine the liquors in the exeretories of other 
lands much ſmaller than the brain; which 
innot be done in the nerves. Zaly, If the 
erves were pipes, they would be fo ſmall, 
dat the attraction of the liquors: to their 
des, would prevent that celerity in the mo- 
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tion of the liquors, which is requiſite to ſen 
ſations and motions. 4thly, If the nerves wer 
pipes, they would be cylindrical ones, an 
conſequently not ſubject to diſeaſes ; or at leaf 
we could have no comprehenſion. of the diſes 
ſes in them. 

38. The anſwer to the 1/7 of theſe objeg 
tions is, That there are other glands wher 
there is a manifeſt fecretion, and in which th 
diſpoſition of the excretories is in much th 
ſame way as in the encephalon: The kidney 
for example, have a reticulated cortex of ve 
fels, from which the Euſlachian or Pellinian ml 
dulla, conſiſting of longitudinal fibres and a fe 
blood veſſels in the fame direction, proceed 
and this medulla is eollected into ten, twelve, 
more papille, each of which is formed of r 
merous ſmall ſeparate pipes, which ſingly d 
charge the urine into the large membreno 
tubes; and theſe united form the pelvis. Upe 
comparing this toxture of the kidneys wi 
that of the encephalon ($ 2. 3. 4. 5. 6. 7. 9) U 
analogy will de found very ſtrong. 

39. In anſwer to the 2d objection, in g 
it is granted, that microſcopes, injections, at 
all the other arts hitherto employed, bave 


ſhewn the cavities of the nervous fibrils, 8 
the liquors contained in them; and from v beri 
was laid (F 10.) of the ſmallneſs of the ber“ 
vous fibrils, it is not to be expected that ele 
they ſhould be ſeen. But ſo leng as ſuchſ— 
number of little animals can every bour er! 
brought to the objectors, in which they can cluſ 
little demonſtrate the veſſels or contain mad 


fluids, it will not be allowed to be concluſt 
/ reaſon! 
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reaſoning, that becauſe ocular demonſtration 
cannot be given of either the tubes or their 
contents, therefore they do not exiſt. For 
if we have any notion of an animal, it is its be- 
ing an hydraulic machine, which has liquors 
moving in it as long as it has life; if therefere 
ſuch little animals have veſſels and liquors 
which we cannot ſee, why may not ſome of the 
reſſels and liquors of the human body be alſo 
inviſible to us? 

To avoid this anſwer to the objection, it is 
further urged, That though we might not ſee 
the nervous tubes or the liquors they contain, 
s they naturally flow; yet if ſuch liquors real- 
ly exiſt, they ought to diſcover themſelves, ei- 
ther by a nerve's ſwelling when it is firmly 
tied; or that, however ſubtile their fluids are, 
they might be collected in fome drops, at leaſt, 
when the cut end of a nerve of a living ani- 
mal is kept ſome time in the exhauſted re- 
ceiver of an air-pump. It is affirmed, that 
neither did 'the tied nerve ſwell between the 
brain and ligature, nor was there any liquor 
collected in the receiver of the ſair · pump; 
from which it is concluded, that there is no li- 
quor in the nerves. | 

Some, who ſay they have tried theſe ex- 
periments, affirm, that in young animals the 
nerve does ſwell above the. ligature, and that 
a liquor does-drill out upon cutting a nerve. 
>——— Whether ſwelling or liquor is ſeen 
or is not. ſeen in theſe. experiments, no con- 
an cluſion for or againſt a nervous fluid can be 
made from them; for the ſwelling of the 
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nerve after it is tied, or the efflux of liquoriMerd; 
from its extremity, will never prove either t brils 
be the effect of the fluid in the proper net 
vous fibrils, ſo long as they might be occaſiy 
ed by the liquors in the larger veſlels of th 
cellula; ſubſtance of the nerves; and if thef 
ſame veſſels of the coats of the nerves d 
not  dilcover their liquors by theſe exper 
ments, it is far leſs to be expected, that t 
much mote ſubtile nerves will diſcover theirs, 
40. The 34 Objection to the doctrine of th 
brain being a gland, and the nerves its ex 
cretories, ſuppoſes a more rapid motion nece 
fary in the fluid of the nerves, than what me 
of the defenders of the nervous fluid will no 
allow; and is afterwards to be conſidered p- 
ticularly in a more proper place. 
41. The 4% Objection being, That if nery 
are excretories of a gland, they mult be c 
lindrical pipes, in which no obſtructions 
difeaſes would happen; but ſince we da 
fee diſeaſes in the nerves, they muſt ther 
fore not be fuch excretories. The anlv 
is, That diſeaſes happen often in the excr 
tories of other glands, as of the liver, ki 
neys, &c. notwithſtanding their cylindric 
form, and their much ſhorter and leſs exp 
ſed courſe. When we conſider the very tend 
ſubſtance of the brain, the vaſt complicatic 
of veſſels there, the prodigious ſmallneſs 
the pipes going out from it, the many m 
ving powers which the nerves are to undery 
the ſhock of, and the many chances whit 
the veſſels, membranes, ani} cellular ſubſtani 
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odered, and then affecting the nervous fi- 
brils, we have very great reaſon to be ſur- 
wiſed, that theſe cylindrical pipes are not 
nuch more frequently put out of order, by 
too great or too ſmall a quantity of liquors ; 
by too viſcid or roo thin fluids; by liquors 
conſiſting of too mild and ſluggiſh particles, 
or of too acrid pungent ones; by too great or 
po little motion given to the liquors; by the 
dame ters of the pipes being too much ftrait- 
med, or too much inlarged; and by a great 
nany other varieties of circumſtances which 
ight be thought capable of diſturbing the 
huntions of the nerves, ſuppoſing them to be 
lind ical excretories of the gland, the 
brain, 8 

42, The numerous veſſels of the encephalon 
ave brought ſome of the gentlemen who aſſert 
te nerves to be ſolid, to acknowledge, that 
dere is a liquor ſecreted in the brain: But 
en they will not allow that this liquor is ſent 
ut by the proper nervous fibrils ; but that it 
poured into the cellular ſubſtance in which 
be nerves lie, to keep them moiſt and ſupple, 
ad therefore fit for exerting their. elaſticity, 


fects commonly afcribed to nerves are pro- 
uced, | 

43. Beſides the objections already mentioned 
32. 33.) againſt the nerves acting as elaſtic 
rings, this opinion has ſome other difficulties 


dere is not one analogous example in the 
ole body of liquors ſecreted in a large 
gland, 


ration, Oc. by which, in their opinion, the. 


hich may be objected to it: For inſtance, 
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gland, to be poured into a cellular ſubſtance 


as is here ſuppoſed; the liquors in the cells « 
the fela cellularis of other parts are ſeparate 
from the little arteries which are diltributed 

theſe cells. 

Further, it cannot be imagined, how a | 
quor ſecreted in the cortex of the brain ſhoy 
make its way through the medulla, to con 
out into the cellular membranes on the ſurfag 
of that medulla. 

Laſtly, A very ſimple experiment, of injed 
ing water by the artery of any membe 
and thereby filling the cellular ſubſtance of tl 
nerves of that member, ſhews evidently, th 
the liquor of the cellular ſubſtance of tl 
nerves has the ſame fountain as the liqu 
has in the Zela cellularis any where elle, that 
from the little arteries diſperſed upon it. 

44. The doctrine of a. fluid in the nerve 
is not only thus ſupported. by the analogy 
the brain and nerves to the other glands a 
their excretories, but thoſe who maintain th 
doctrine mention an experiments which th 
think directly proves. a fluid in the nerv 
It is this: After opening the thorax of a livi 
dog, catch. hold of and preſs one or both 
phrenic nerves with the fingers, the diaphrq 
immediately ceaſes to contract; ceaſe to co 
preſs the nerves, and the muſcle acts agai 
A ſecond time, lay hold of the nerve 
nerves ſome way above the diaphragm, 
motion ſtaps. Keep firm the hold of 
nerve, and, with the fingers of the ot! 
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hand ſtrip it down from the fingers which 
make the compreſſion towards the diaphragm, 
nd it again contracts: A repetition of this 
part of the experiment three or four times, 
b always attended with the ſame effects; but 
t then contracts no more, ftrip as you will, 
prleſs you remove the preflure, to take hold 
f the nerves above the place firſt pinched ; 
then the muſcle may again be made to con- 
act, by ſtripping the nerve down towards it. 
his experiment I have done with the fſuc- 
eſs here mentioned. Let any one try if he 
in imagine any other reaſonable account of 
deſe appearances, than that the preſſure by 
te fingers ſtopped the courſe of a fluid in 
de nerve; that ſo much of this fluid as re- 
ined in the nerve, betwixt the fingers and 
aphragm was forced into that muſcle by 
ripping, and when it was all preſſed away, 
he fingers above preventing a ſupply, the 
puſcle contracted no more till the fingers 
ere removed, and a freſh flow by that means 
"as received from the ſpinal marrow, or from 
dat part of the nerve which had yet not been 
ſtripped. 

It has been objected to the coneluſions fiom 
lis experiment, 1. That the diaphragm is 
tin motion by ſtripping the nerve from, as 
ell as towards, this mulcle ; and this may be 
ell expected; for a liquor in ſuch ſmall pipes 
indered to flow backwards by ligature, pinch- 
ag fingers, or even the flow of their liquors 
om the fountain, will regurgitate forewards 
th velocity, when preſſed backwards, * 
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= it happen in the ſtalks of tender ſucculedliﬀ*"} 
ants. | 
l 2. It is ſaid, that muſeles eeaſe to act whe 
their veins are tied, as well as when their a 
teries or nerves are tied or cut, but that mu 
cles continue to act when their veins are cut 
by which it would appear, that the overloadi 
of the veſſels is an impediment to the action. 
muſcles, and therefore the ceaſing of the 
action when their arteries or. nerves are tic 
or cut, way alſo be owing to the liquor in tt 
branches of theſe pipes of muſcles ſtagnatic 
when it is not propelled by the flow of mo 
liquor from their trunks, and not to any i 
fluence or moving power, which now ceale; 
be conveyed to them. | 
It is to be obſerved in making the expe 
ments juſt now mentioned, that the contracti 
of the muſcles ceaſes ſooneſt when the nere 
and lateſt when the veins are tied. — Th 
when veins are tied, not only are the vel 
overloaded, but all. the cellular ſubſtance 
the muſcles is filled with coagulated bloo 
whereas when. the arteries and nerves are tic 
the reverſe is ſeen, the muſcles are lax and 
leſs bulk. So that in theſe caſes the ccal 
of the contraction of the muſcies ſeems tod 
pend on very different cauſes, to wit, a d 
privation of neceſſary liquors in the one, and 
redundancy of ſuperfluous blood in the oth 
An elaſtic ſtick may be deprived of its ela 
city by being made either too dry or too wel 
45. Some gentlemen, convinced of 
reaſonableſs of the ſecretion of a liquor 
the brain to be ſent out by the nerves, but n 
comprehend! 
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omprehending how a fluid could have ſuch a 
pid retrograde motion as they imagined was 
eceſſary for conveying the impreſſions of ob- 
ets made on the extremities of nerves to the 
nſorium, ſuppoſed two ſorts of nerves; one 
hat conveyed a liquor for muſcular motion 
ad nutrition; the other compoſed of ſolid 
erves, that were to ſerve for organs of the 
nſes, to convey the vibrations communicated 

om objects to the ſen/Trium. 
46. To this opinion (5 45.) the objections 
gainſt the ſenſatory nerves acting by vibration 
32.) may be made; and there is ſo little 
eaſon to ſuſpet any difference in the tex- 
we of the different parts of the brain or 
erves, that, on the contrary, the ſtructure 
x every where ſimilar, and branches of the 
me nerve often ſerve both for ſenſation and 

notion. V 
How little neceſſity there is for ſuppoſing ex- 
remely rapid motions of the nervous fluid, is 
be examined ſoon. . 
47. The hypotheſis of great celerity in the 
notion of the fluid of the nerves being ne- 
eſary, gave alſo riſe to another diviſion of 
he nerves, into arterious or effluent, and ve- 
us or refluent. It was ſaid, that muſcular 
notion and nutrition depended on. the arteri- 
cus nerves ; and that the ſenſations depended 
on an accelerated motion of the nervous fluid 
towards the brain, by the impreſſions which the 
objects of the ſenſes make upon the venous 
nerves. By this ſuppoſition the abſurdity of 
tpid fluxes and refluxes in the ſame canal 
3 Was 
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was prevented, and an advantage was though 
to be gained by it, of ſaving too great a wa 
of the fluid of the nerves, which otherwi 
the encephal»n and ſpinal marrow could not ſup 
ply in ſufficient quantity to anſwer all the exi 
gencies of life. 

48. To this opinion (5 47.) it has been ob 
jected, 1/?, That there is no example in th 
body of a ſecreted liquor being returned jm 


mediately and unmixed to the gland by whic * 
it was originally ſeparated from the maſs o Aca 
blood; which would be the caſe were ther 2pp 
venous nerves, 2dly, There is no occalvWM;rit 
for ſaving the fluid of the nerves in the wie; 
propoſed ; the organs for ſecreting that ſſui we 


being large enough to ſupply all that is neceſi bea 
fary of it in the common functions of life. een. 
galy, If the fluid of the nerves was to þ 
thus kept in a perpetual circulation, it woul 
ſoon become too acrid for continuing wit 
ſafety in ſuch ſenſible tender veſſels as ih 
brain and nerves are compoſed of. 40% 
This ihypotheſis will not anſwer the deſign fo 
which it was propofed : For though the mo 


mentary application of, an object might cauſſi lik 
an acceleration in the fluid of venous nerve ya 
yet if the object was kept applied to gig 
nerves, it would ſtop their fluid, fo. that mi 
could not go foreward to the brain; and thereWM ſuc 
fore, according to this doctrine, we ſhould b v 
ſenſible of no objects except thoſe whoſe ap all 
plication to the organs of the ſenſes was mol br; 
mentary. | art 

49. Let us now ſuppoſe it probable, that th or 
encefhalin and ſpinal marrow ſecern a liqueſſſ ne 


from 
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from the blood which is ſent into all the nerves, 
and that by the means of this liquor, the 
nerves perform the offices commonly aſſigned 
to them; it is next neceſſary to inquire what 
kind of liquor this is, and how it moves, in 
order to — how well its nature and 
motion are fitted for performing what is cx- 
pected from it. 

50. The liquor of the nerves has been fan- 
cied by ſome to be of a very ſtrong acid or 
alcaline nature: But ſince none of our juices 
zppear to be of this ſort, and ſince ſuch liquors 
uritate and deſtroy the parts of the body which 
they are applied to, we cannot conceive how 
the brain can ſeparate, or the nerves could 
bear any thing of ſuch an acrid nature. This 
tenderneſs and ſenſibility of theſe organs 
muſt hinder us abſolutely from ſuppoſing that 
the liquor of the nerves can be acrid or pun- 
vun gent, or of the nature of ſpirit of wine, hartſ. 
horn, c. 

51. Some have imagined the liquor of the 
nerves to be capable of vaſt exploſion like 
pun-powder, or of violent ſudden rarefaction 
aug like air, or of ſtrong ebullition like boilin 
water, or the mixture of acids with alcaline 
liquors. But as the maſs of blood from which 
this fluid is derived, is not poſſeſſed of any 
ſuch properties, we cannot ſuppoſe the blood 
to furniſh what it has not in itſelf. Beſides, 
all theſe operations are two violent for the 
drain or nerves to bear; and when once th 
ue begun, they are not ſo quickly controlled 
or reſtrained, as experience teaches us the 
nerves can be made to ceaſe from acting. 


ON Gg | 52. We 
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52. We are not ſufficiently acquainted with 
the properties of an ether or electrical ef. 
Nuvia pervading every thing, to apply them 
juſtly in the animal «economy ; and it is as 
difficult to conceive how they ſhould be re. 
tained or conducted in a long nervous cord. 
Theſe are difficulties not to be ſurmounted, 

53. The ſureſt way of judging what kind 
of liquor this of the nerves mult be, is to 
examine the liquors of ſimilar parts of the 
body. All the glands ſeparate liquors from 
the blood much thinner than the compound 
maſs itſelf; ſuch is the liquor poured into the 
cavity of the abdomen, thorax, ventricles 
of the brain, the ſaliva, pancreatic juice, 
lymph, &c. Where. ever there is occaſion for 
ſecreted liquors being thick and viſcid, in 
order to anſwer better the uſes they are in. 
tended for, nature has provided reſervoirs 
for them to ſtagnate in, where their thinner 
parts may be carried off by the numerous ab. 
ſorbent veins diſperſed on the ſides of thoſe 
cavities; or they may exhale where they are 
expoſed to the open air. The mucus of the 
noſe becomes viſcid by ſtagnation ; for, when 
it is immediately ſecreted, it is thin and watery; 
as appears from the application of ſternuta- 
tories, &c. The cerumen of the ears is of a 
watery conſiſtence, when juſt ſqueezing out. 
The mucus of the alimentary canal grows 
thick in the lacunæ. The bile in the hepa- 
tic duct has little more conſiſtence than 
lymph ; that in the gall-bladder is viſcid and 
ſirong. The wrine is much more watery as it 


flows from the kidneys, than when it is ex. 
5 creted 
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ereted from the bladder. The ſeed is thin as it 
comes from the teſticles, and is concocted in 
the veſicule ſeminales, &c. 

54. Hence (5 53) we may ſafely conclude, 
tbat a thin liquor is ſecreted in the cortex 
encephali and ſpinal marrow ; and ſeeing the 
thinneſs of ſecreted liquors is generally, as 
the diviſions of the veſſels, into ſmall ſubtile 
branches, and that the ramifications within the 
ſcull are almoſt infinitely ſubtile, the liquor ſe- 
creted in the encephalon may be determined to 
be among the fineſt or thinneſt fluids. 

5.5. Secing alſo that we can obſerve no large 
relervoir, where the liquor ſecerned in the 
cortical ſubſtance is depoſited, to have its finer 
parts taken of, we have reaſon to think, that 
it goes foreward into the nerves in the ſame 
condition in which it is ſecerned, 

56. By fine or ſubtile animal liquors, is 
meant no more than thoſe which are very*fluid, 


ww OO Rus, o&o © K- 


® to = 
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b. and which ſeem to conſiſt of a large propor- 
e oa of watery particles, and a leſſer one of the 


oily, ſaline, and terreſtrious particles. Some os 
e me liquors which we can have in ſufficient 
on quantity to make experiments with, are ſo- 
ry; fluid, and have ſo little viſcidity or cohe- 
a 092 of parts, that when laid upon a piece of 
 afffl clean mirror, they evaporate without leaving 
ut ſtain; ſuch is the liquor ouſing out from the 
* ſur face of the pleura, the lymph, and ſeveral o- 
pa- thers. 

han If then theſe liquors, which are ſubject to 
andi our examination, the ſecerning veſſels of 
as which are ſo large that we can ſee them, have 
ex- fuch a ſmall coheſion of pacts, it might not 
eted mg G g2 be 
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be unreaſonable to ſay, that the liquor of the 
nerves is as much more fine and fluid than 
lymph as the veſſels ſeparating it are ſmal. 
ler; and therefore that the fluid of the nerves 
is a defecated water, with a very ſmall pro. 
ofa of the other principles extremely ſub- 
tilized. 

57. Two experiments are ſaid to contra— 
dict this opinion of the liquor of the nerves 
being ſo fluid and ſubtile. One is, that 
upon cutting the cauda equina of a living ani. 
mal, a liquor as viſcid as the white of an 
egg drops out: The other is, that a wounded 
nerve yields a glairy ſanies. But theſe don't 
appear to be the proper fluid of the nerves; 
ſince it is evident, that what is diſcharged in 
both theſe caſes, comes out of the cellular ſub. 
ſtance involving the nervous fibrils. 

&3, Conſidering how many experiments 
make it evident, that there is a conſtant unin- 
terrupted ſtream of liquors flowing through 
all the canals of animals, which convey li. 
quors compoſed of particles ſmaller than the 
diameter of their canal, which is always the 
caſe of the nerves in a natural ſtate; it is 
ſurprizing how it ever could be thought that 
the liquid of the nerves ſhould be obliged to 
flow from the brain to each muſcle the mo- 
ment we will; or that this liquor ſhould flow 
back with the like ſwiftneſs from the extremi- 
ty of each netve, to which an object of ſenſa- 
tion is applied. The nerves, as well as the 
other excretories of the glands, always arc 
full of liquor; the degree of diſtenſion of the 
-anals not being at all times alike — oY 

Pp - ſound 


— 
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ſound ſtate. But this happens without incon- 
venience, as the ſides of the canals have a 
power to accommodate themſelves to the pre- 
ſent quantity, unleſs it is very much above or 
below the natural ſtandard ; in both which caſes. 
liſeaſes enſue, 

59. The motion of the fluid in the-nerves- 
is therefore not only conſtant, but it is alſo e- 
qual, or nearly ſo: For, though the blood in 
the larger arteries is moved unequally by the 
unequal forces, the contraction of the ventri- 
cle of the heart, and the weaker power, the: 
Hale of the arteries; yet the difference be- 
tween theſe two moving powers comes to be 
leſs and leſs perceptible, as. the arteries divide 
into ſmaller branches; becauſe of the numerous 
reliſtences which the liquors meet with, and 
decauſe the canals they move in. become lar- 
ger, till in the very ſmall arterious branches, 
there is no ſenſible difference in the velocity. 
of the liquors from the effect of the heart or 


c 


n 


gn WW icteries. The motion of the fluids muſt ſtill. 
li- be more equal in the excretories of glands, 
be and particularly in thoſe where the veſſels have 


Uvided into very minute branches, and the li- 
quors have no other propelling force but the 
hat heart and arteries,. (lee g 1.); therefore the ner- 
to ous fluid moves conſtantly, equally, and flow-- 
no- h, unleſs when its courſe is altered by. the in. 
9 lucnce of the mind, or by the preſſure of ſome. 
mi. neighbouring active organ. 
a- 60. As there is neither proof nor probabili- 
the of the valves. ſuppoſed by ſome in nerves, 
are ve are not to aſſume them in accounting for a- 
the Wy phenomena. 

n 4 Gg3 61, We 
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61. We have not, and perhaps cannot have 
any idea of the manner in which mind and bod 
act upon each other; but if we allow that the 


one is affected by the other, which none deny, Now 
and that the fluid of the nerves (whatever name Wd: p 
people pleaſe to give it) is a principal inſtru. be 
ment which the mind makes uſe of to influence Hof t 
the actions of the body, or to inform itſelf of af t! 
the impreſſions made on the body, we mult al-Wcont 
low that the mind can direct this inftrument WMriſ 
differently, particularly as to quantity and ce. Hor. 
lerity, though we muſt remain ignorant of the bre 
manner how many phenomena depending ou . 
this connection of mind and body are produ- me 
ced. Thus we would in vain attempt to ac nul 
count for animals continuing, after their head unt. 
were ſtruct off or their hearts were cut out ©: 
to perform actions begun before they ſuffereꝗ vou 
any injury. that 
62. Let us now ſuppoſe the nervous fluid une 
ſuch as has been argued for, to wit, a very fluid uch 
ſaponaceous water, moving in a conſtant, e ere 
qual, flow ſtream, from the encephalin and be a 
nal marrow, in each of the proper nervous V* « 
fibres, except when the motion is changed bie 
ſome acceſſory cauſe, ſuch as the mind, preſi ao 
fare of other parts, &c.; and let us examint 6 
how well fuch a ſuppoſition will agree with don 
f benamena of the three great functions, nufhſt 1 
trition, ſenſation, and muſcular motion, which * ! 
the nerves are principal inſtruments of. 65 
63. In general, we may ſay, that nerreßz u a 
can carry fluids to the moſt minute part of th . 
body, to ſupply what is wafted in any of th 4 
c 


ſolids; that the impreſſion made by the of 
5 
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ets of the ſenſes on the very ſoft pulpy ex- 
nemities of the nerves of the organs of the 
ſenſes, muſt make ſuch a ſtop in the equal- 
flowing nervous fluid, as muſt inſtantaneouſly 
de perceptible at the fountain-head from which 
the pipes affected ariſe; that the conſtaht flow 
of the liquor of the nerves into the cavities 
of the muſcular fibrillæ, occaſions the natural 
contraction of the muſcles, by the as conſtant 
riſus it makes to increaſe the tranſverſe and to 
orten the longitudinal diameter of each 
fibre ; and that it is only to allow the mind a 
power of determining a greater quantity of this 
ame fluid with a greater velocity into what 
muſcular fibres it pleaſes, to account for the vo- 
luntaty ſtrong action of the muſcles, 

64, But ſince ſuch a ſuperficial account 
would not be ſatisfactory, it will be expected, 
that the principal phenomena of theſe three 
functions ſhould be explained by the means of 
ſuch a fluid as has been ſuppoſe 
ſeveial objections againſt this doctrine ſhould 
de anſwered: Let us attempt this ; and where 
we cannot extricate ourſelves from difficulties 
which may be thrown in, let us honeſtly ac- 
knowledge ignorance. 

65. a. If water, with a very ſmall propor- 
tion of oils and ſalts from the earth, proves a 
ht nouriſhment for vegetables, ſuch a liquor 
2s the fluid of the nerves has been deſcribed 
( 56.) may not be unfit for repairing the waſte 
in animals. | 

6. The ſlow continual motion of this nervous 
fuid (F 58. 59.) to the moſt minute parts of 
the body (F 10.), is well enough calculated to 


lupply 


- and that the - 
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ſupply the particles that are conſtantly war; 


off from the ſolids by the circulation of Th 
liquors and neceſſary actions of life. & 
v. The greater proportional ſize of the H fo 
cephalon in young creatures than in adultitie: 
ſeems calculated for their greater proportionliiſſc*!y 
al growth: For the. younger the animal ig"; ' 
the larger encephalon and ſpeedier growth Hole 
has. eſſe 
4. A pally and atrophy of the members ge 
nerally accompanying each other, ſhew, the 2! 
nouriſhment, ſenſation, and motion, depend p 
the ſame cauſe; ling 
e It was ſaid (5 26.), that the nerves werlf* ! 
principal inſtruments in nutrition: It was Put 
affirmed, that they were the ele inſtruments ges 
and therefore an atrophy may proceed fro N 
the compreſſion or other leſion of an arten 
without being an objection to the doctrine bei ein 
laid down, eakt 
66. a. All objects of ſenſe, when applied e 
their proper organs, act by impulſe ; and t ut 
action is capable of being increaſed by i. 
creaſing the impelling force. In tangible e. 
jects, that is clearly evident; the cloſer ,“ 

are preſſed to a certain degree, the more dif 
ſtint perception enſues. Odorous particff be 
need the aſſiſtance of air moved rapidly, iſ 
affect our noſe : Sapid ſubſtances, that a * 
nd. 


ſcarce ſufficient to give us an idea of their tall 
by their own weight, are aſſiſted by the pre 
ſure of the tongue upon the palate : The ra 
of light collected drive light bodies betor 
them: Sound communicates a vibration to 
bodics in harmonic proportion. with it. - 
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The impulſes made thus by any of theſe ob- 
ds on the ſoft pulpy nerves ($ 21.), which 
re full of liquor, preſſes their ſides or extre- 
ities, and their liquor is hindered to flow fo 
eely as it did. The canals being all full (5 58.) 
is reſiſtance muſt inſtantaneouſly affect the 
hole column of fluids in the canals that are 
reſſed, and their origins, and have the ſame 
ect as if the impulſe had been made upon 
e origin itſelf, To illuſtrate this by a groſs 
mpariſon : Let any one puſh water out of a 
inge, through a long flexible pipe fixed to 
e ſyringe, and he is ſenſible of reſiſtance or 
puſh backwards, the moment any one ſtops 
e orifice of the pipe, or cloſes the ſides of 
with his fingers. This impulſe made on 
e nerves, and thus communicated to their 
l2in, varies according to the ſtrength or 
eakneſs, the quickneſs or ſlowneſs, the con. 
uance or ſpeedy removal, the uniformity 
irregularity, the conſtancy or alternation, 
. with which objects are applied to the 
ves. 

b, Whenever any object is regulaly applied 
Ith due force to a nerve, rightly diſpoſed 
be impreſſed by it, and is communicated, 
juſt now explained, to the /enſorium, it 
cs a true and juſt idea of the object to the 
ind. | 33 

c. The various kinds of impulſes which the 
erent claſſes of objeëts make, occaſion in 
Imals, which ought to have accurate percep- 
ns of each object, a neceſſity of having the 
erent organs of the ſenſes variouſly modi- 
d, ſo that the ſeveral impulſes may be regu- 
larly 


| 
| 
| 
| 
| | 
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larly applied to the nerves in each organ; 
in other words, we muſt have different org 
of the ſenſes fitted to the different claſſes of 
jects. 

d. As the objects have one common prop 
ty of impulſe, ſo all the organs have moſt 
the properties of the organ of touching in eo c 
mon with the papillae of the ſkin. In | 
noſe and tongue, this is evident : In ſome 
perations of the eyes we can alſo perceive th 
as we may likewiſe do in ſome caſes whi 
matter is collected in the internal ear. 

e. Theſe propertics common to the differ 
objects and organs occaſion frequently 
common effects in the application of an 
ject to an organ proper to another object 
ſenſation; for ſometimes we have the (at {11 
idea as if the object had been applied to 
own proper organ: At other times the M ob 
ject is as it were changed, and we have the | 
as if the organ had had its own proper « 
ject applied to it. Thus, for example, li 
is the proper object to be applied to the e 
to give us any idea of colours; yet when 
light is excluded from the eyes, an idea WM, fa 
light and colours may be excited in vs 
couching, ſneezing, rubbing, or ſtriking WM; | 
eye - ball. A cane vibrating, ſo as not 
excite ſound perceptible to the ear, applied 
the teeth, raiſes a ſtrong idea of ſound; at 
little inſect creeping in the meatus auditari 
alſo does.----The fingers applied to two rov 
ſurfaces, rubbing on each other, are ſenſible 
the ſound they make; ſurgeons of any practi 
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the cure of fractured bones can bear wit- 
5 to the truth of this. The fingers dip- 
din acid and ſeveral other acrid liquors, 
je a ſenſation very like to taſting. 
elling and taſting every body knows are 
oſervient and aſſiſting to each other. From 
h cxamples we have further proof of one 
neral cauſe of our ſenſations, to wit, impulſe 
m the objects; and of ſuch a ſimilarity and 
ation in the organs, as might give reaſon 
rimagining that any one of them would be 
pable of producing the effect of another, if 
e impulſes of the different objects could be 
zularly applied to each. Hence light and 
und may affect inſects and other animals that 
re not eyes or ears. 
If the impulſe of an object is applied with 
je force, but irregularly, a confuſed idea of 
e object is raiſed. Diſtant objects are con- 
ed to myope c, as very near ones are to pre/- 
its 
. If the application of the impulſe is re- 
lar, but the force with which it is applied 
too weak, our perception of the object is 
d faint, One may whiſper ſo low as not to 
heard. | 20 
b. If the application of objects is too vio- 
u, and there is any danger of the tender 
gans of our ſenſes being hurt or deſtroyed, 
| uneaſy ſenſation. we call pain is raiſed, 
atever the organ thus injured is. The ob- 
& of feeling affects every organ: Thus preſ- 
re, ſtretching, cutting, pricking, acrid ſalts, 
ngent oils, great heat, violent cold, GC. oc- 
lon pain, where ever they ate applied. 
Beſides 
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Beſides, every particular organ can be oi bur 

fected with pain by the too violent applig be 

tion of its own proper object. Too mu eite 

light pains the eyes; very loud ſound ſu out 

the ears; very odorous bodies and too (api * © 

objects hurt the noſe and tongue. A preſi in! 

| ſure proof this, that the objects of our ſen"; 
| all act, and that the organs are all impreſ{g 2 
| in nearly the ſame way. dec 
z. Since a middle impulſe, neither too (mM V. 
| nor too great, is neceſſary for a clear pere Mir 
| tion of objects, we would often be in dan acti 
of not diſtinguiſhing them, if we were not (li de 

jected to another law, to wit, that numero the 

impulſes made at once, or in a quick ſucc gh 

ſion to each other, increaſe our perceptions noſ 

objects. Thus, ſuch ſound as would not of a 

heard on a mountain top, will be diſtin} whi 

heard in a wainſcotted chamber. - We e 

much more clearly a tangible- object when e patl 

finger is drawn alongſt it than when appli * © 

with the ſame force, but by a ſingle preſſu thu 

upon it, ——We make repeated applicati * 

of odorous and ſapid objects, when we wiſh the 

ſmell or taſte accurately.-———The end of lure 

burning ſtick appears much more luminc for 

when quickly whirled in a circle than when ay 

reſt, 87 | ing 

; k, Whenever the uneaſy ſenſation, pain, N 

raiſed by the too ſtrong application of « AH 

jects, a ſort of neceſlity is as it were impol * 

upon the mind to endeavour to get free ki 

the injuring cauſe, by either withdrawing | For 


grieved part of the body from it, as « 


retires his hand when his finger is pricked 
| 1 0 h , . 8 bur 
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burnt ; or the injuring cauſe is endeavoured to 
be forced from the body, as a feneſmus ex- 
» cites the contraction which puſhes acrid feces 
cout of the rectum. In both theſe operations, 
il 2 convullive contraction is immediately made 
ia the lefed part, or in the neighbourhood of 
it; and if the irritation is very ſtrong or per- 
manent, the greater part of the nervous ſyſtem 
becomes affected in that ſpaſmodic or convulſive 
way. Is it this neceſſity which obliges the 
mind to exert herſelf in reſpiration, or in the 
action of the heart, when the lungs or heart 
are gorged with blood? or the rig to contract 
the pupil, when the eye is expoſed to ſtrong 
light ? or ſneezing to be performed when the 
noſe is tickled ? &c. ------- Will not a ſtimulus 
of any nerve more readily affect thoſe with 
which it is any where connected than the other 
nerves of the body? May not this ſym- 
pathy ſerve as a monitor of the mind rather 
to employ the organs furniſhed with nerves 
thus connected, to aſſiſt in freeing her of any 
uneaſy ſenſation, than to make uſe of any o- 
ther organs? -- Will not this in ſome mea- 
ſure account for many ſalutary operations per- 
formed in the body before experience has 
taught us the functions of the organs per form- 
ing them ? 

This niſus of the mind to free the body of 
what is in danger of being hurtful, may ſerve 
to (explain the phenomena of a great many 
diſeaſes, when we are acquainted with the 
ditribution of the particular nerves; and 
from this we can underſtand. the operation of 

H h medicines 
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medicines that ſtimulate ; and may learn how, 
by exciting a ſharp, but momentary pain, we 
may free the body of another pain that woul 
be more durable ; and that, by having it thus 
in our power to determine a flow of the l 
quor of the nerves to any particular part, for 
the benefit of that part, or the relief of an 
other diſeaſed part, we can do conſiderable 
ſervice by a right application of the proper me 
dicines. 


J. If a pain giving cauſe is very violent F. 
long continued, it deſtroys the organs either, 
irrecoverably, or puts them ſo much out of o 
der that they only gradually recover : People n 
have been made blind or deaf for all tbeiſ ao 
lives after a violent effect of light on thei... 

eyes, or of ſound on their ears; and we are nr 
frequently expoſed to as much light and ſound nor 
as to make us unfit to ſee or hear for a conſ ggg 
derable time. I would explain this by a li ad 
gature put round the tender branch of an herd, 
This ligature drawn to a certain degree, may ne 

weaken the canals ſo as to be unfit for the 
circulation of the juices a good while, till * 
they are gradually explicated and made firm by the 


theſe juices: A ſtricter ligature would difor- 
der the ſtructure of the fibres ſo much, that ain 
the liquors could not recover them. The 2-W1,. 
nalogy is ſo plain, that it needs no commen- 
tary. ------- Thus the influence of a nerve edi 
with an artery in the operation of an aneuriſm 
may ceaſe for ſome time, but be afterwards 
recovered. 1017 
67. 1. In applying the fluid of the nerves 
to the action of muſcles, it was ſaid, — 
e 
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the natural or involuntary contraction of 
muſcles was the niſus which the nervous fluid 
fl»wing conſtantly into the muſcular fibres 
makes to diſtend theſe fibrils, by enlarging 
their tranſverſe diameters and ſhortening their 
mes; and that voluntary contraction was ow- 
ing to a greater quantity of that nervous li- 
quor determined towards the muſcle to be put 
in action, and poured with greater momen- 
um into the muſcular fibrils, by the power 
of the mind willing to make ſuch a mulcle to 
act, or obliged to do it by an irritating pain- 
giving cauſe (5 66. K.) 

2. Some object to this account of muſcular 
motion, that if there is no outlet for the li- 
quor ſuppoſed to be poured into muſcular fibres, 
muſcles would always be in a ſtate of contrac- 
tion, which they are not; and if there is a paſ- 
age from the fibrils, the liquor would flow 
out as faſt as it was thrown in; and therefore 
no diſtenſion of the fibres or contraction of 
the muſcles could be made. 

3. In anſwer to this objection, it is obſerved, 
that notwithſtanding the evident outlet from 
the arteries into the veins, yet the arteries 
are diſtended by the /ysole of the heart, or any 
ay cauſe increaſing the momentum of the 

00d. 
4. It has been alſo objected to 5 1. that, 
if it was true, the volume of the muſcle in con- 
traction neceſſarily would be conſiderably 
ncreaſed by ſo much liguor poured into its 
lorils; whereas it does not appear, by any 

H h 2 experiment, 
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experiment, that the volume of a muſcle is 
increaſed by its being put into action. 

5. To this it has been anſwered, 1. Tha 
when the axes of muſcular fibres are ſhorten. 
ed, and their tranſverſe diameters are enlar- 
ged, the capacities of their fibres, and conſe- 
quently their volume, may not be changed, the 
diminution one way balancing the increaſe 
in the other. 2. That the ſpaces between 
the muſcular fibres are ſufficient to lodge theſe 
fibres. when they ſwell, during the contraction 
of a muſcle, without any addition to its 
bulk; and that it plainly appears that theſe 
ſpaces between the fibrils are thus occupied, 
by the compreſſion which the larger veſſels of 
muſcles, which run in thoſe ſpaces, ſuffer 
during the action of the muſcle ; it is ſo great 
as to drive the blood in the veins with a te. 
markable accelerated velocity. 

6. Another objection to the action of muſcleʒ 
being owing to the influx of a fluid into their 
fibrils is, That muſcular fibres are diſtractile, 
or capable of being ſtretched ; and therefore, 
when a fluid is poured into their hollow fi. 
brils, they would be ſtretched longitudinally, 
as well as have their tranſverſe diameters 
increaſed ; that is, a muſcle would become 
longer, as well as thicker, when it is put into 
action; whereas it is certainly known that 
a muſcle is ſhortened while it acts. 

7, In anſwer to this, it has been remark- 
ed, That though muſcular fibrils are diſtractile, 
yet they will not yield to, or be ſtretched by 
every force, however ſmall, that might be 
applied to them. A cord that can be ſtretch. 


py 
\y 3 
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ed in length by the weight of a pound or 
two, would not yield in the leaſt to an ounce: 
or two; and it muſt like ways be obſerved, that 
gradually as any body is ſtretched, its re- 
fiſtance to the ſtretching force increaſes. A 
rope may be ſtretched to a certain length by 
pound weight appended to it, which would 
require two pounds to ſtretch it very little fur- 
ther ; and therefore the general obſervation: 
of animal fibres being diſtractile, cannot 
be a reaſonable objection to the account of 
muſcular motion above mentioned, unleſs a 
proof is brought that the force which the li- 
quid of the nerves muſt exert upon each fi- 
dre of a muſele, in order to make it act, 
is capable of diſtracting or ſtretching the fi- 
bres; which has not yet been attempted to be 
proved, It would appear from the pain 
cauſed by too great an effort of muſcles, eſpe- 
cally in weak people, that muſcular fibres can 
dear very little diſtraction without danger of a. 
ſolution of continuity. 

8. Muſcles ceaſing to a& when their arteries 
are tied or cut, and being brought into motion 
by injecting liquors into the arteries even of a. 
dead animal, has been mentioned as objections- 
to the nervous influence cauſing their contrac- 
tions. 

To the firſt of theſe experiments it may be 
anſwered, That the tying- or cutting of the 
nerves ſooner produces the effect of making. 
me contraction ceaſe than ſtopping the in- 
flux of the arterious blood does; and it will 
be univerſally allowed, that the influx of blood 


Hh 3 into 
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into muſcles is neceſſary for performing their 
functions right. 

W hoever obſerves the motion which inje&t- 
ing water or any other liquor into the arteries of 
a dead animal, cauſes in its muſeles, will not 
compare it to what contraction, whether vo- 
luntary or excited by irritation, he may ſee in 
a living one. 

9. If muſcular motion depends on the in- 
flux of the nervous liquid, the inſtantaneous 
contraction of a muſcle, when the mind wills 
to make it act, will be eaſily underſtood from 
the nerves being always full of their liquor 
( 58. 66. a.) 5 

10. If either the nerves of any muſcle do 
not furaiſh a ſufficient quantity of their liquor, 
or if the fibres of a muſcle become too eaſily 
diſtractile, ſuch a muſcle will be unactive or pa- 
ralytic. | 

11. If too great a quantity of the liquor of 
the nerves is determined to a muſcle or mu- 
ſeles, by any cauſe which the mind cannot 
command, ſuch muſcle or muſcles will be con- 
vulſed. | | 

12. if the motion of the liquid of the nerves 
is not uniform, but by diſeaſe becomes irre- 
gular, an alternate relaxation and contraction 
of muſc.:s may be the conſequence. Hence 


trembling palſies, chorea Sancti Viti, &c. Hence 
alſo the convulſive tremors which animals have 
when they loſe much blood. 

13. Though the nerves may not furniſh ſo 
much liquor as may be ſufficient to make mu. 
{cles contract with ſtrength enough to over- 

come 
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come the reſiſtances to their actions, yet there 
may be a ſufficient quantity of liquor in the 
nerves to allow the impreſſions of objects to 
be conveyed to the ſenſorium. This may be 
one cauſe of a member's being ſometimes ſen- 
ible after it cannot be moved. 

14. Unleſs the liquor of the nerves acquires 
ſome energy in the brain, which we have no 
reaſon to think the circulation of the fluids in 
the veſſels can give it, or unleſs it has other 
properties than what we can diſcover in it, 
or unleſs there is an agent regulating its mo- 
mentum and courſe to different parts which we 
are not conſcious of; if ſome of theſe, I ſay, 
do not obtain, the action of the heart continu- 
ing of equal force to propel our liquors, not- 
withſtanding all the reſiſtances that are to it, is 
not to be explained. 

15. All muſcles, but eſpecially the heart, 
continue to contract in an irregular way, af- 
ter they are cut away from the animal to whom 
they belonged ; which may be owing to the 
liquors continuing to flow in the ſmall veſſels, 
and being powered irregularly into the muſcu- 
lar fibrille. 

16. It is ſaid that a muſcle: cut out of the 
body continues ſome time to be capable of con- 
traction; whereas by tying its arteries or nerves, 
while it is otherviſe entire in the body, it loſes 
its contracting power, which therefore does 
not depend on theſe organs, the arteries or 
nerves. 

The loſs of the power of acting when the 
ateries or nerves are tied while the muſcle 


18 
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is in the yew { is denied by ſome who made 10 roy 
the trial, and it might be expected that the 1 


motion of a muſcle would be more conſpicu- 
ous where there is no reſiſtance to it, as is the 
caſe when it is cut away from all the parts it is WM of t 
connected with, than when its connection re. 
mains with parts reſiſting its contractile efforts, 

17. After the heart, or any other muſcle -N 
cut away from an animal, has ceaſed to con. . 
tract, its contraction may again be reſtored, 
by breathing upon it, or pricking it with any 
ſharp inſtrument. That heat or pricking 
ſhould, by their ſtimulus (F 66. K.) occaſion 
contraction in a living creature, may be under. Ile exc 
ſtood ; but how they ſhould have the ſame ef. Whhich 
fect in a muſcle ſeparated. from an animal, I 
know not. . ows 2 

68, Some have thought the | 55.2949 olWMiſe&e 
nerves (5.18. 19. 20.) to be glandular, and to 
perform a ſecretion ———Others, from their firm 
texture, ſuppoſe them to be muſcular, and to 
ſerve to accelerate the motion. of the liquor in 
the nerves which proceed from them; but as 
no proof is offered. of either of theſe opinions, 
they cannot be maintained. Others would 
make them ſerve, 1. To divide a ſmall nerve 
into many nerves, and by theſe means to in- 
creaſe the number of nervous branches. 2. To 
make nerves come conveniently by different 
directions to the parts to which they belong, 
3- To reunite ſeveral ſmall nervous fibres into 
one large nerve. — Since no proof is brought 
that theſe three things cannot be done without 
the interpoſition of a ganglion, but on ths 
contrary, we ſee them performed where there 
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re no ganglions, we muſt continue to acknow- 
edge ignorance concerning the uſes of theſe 
knotes, the ganglions. 


Of the PARTICULAR NERVES 


3 8 generally ſaid, that there are forty 
pair of nerves in all; of which ten 
tome out from the encephalon, and the other 
thirty have their origin from the Hinal mar- 
w. 

Of the ten pair of nerves which come from 
the encephalon, the firſt is the OLFACTORY, 
which long had the name of the mammillary 
proceſſes of the brain, becauſe in the brutes, 
ows and ſheep, which were moſt commonly 
lie cted by the antients, the anterior ventri - 
les of the brain are extended forewards u 

heſe nerves, and adhere ſo firmly to them, 
that they ſeem to make the upper ſide of the 
nerves. Fach of them being large, where it 
degins to be ftretched out, and gradually be- 
oming ſmaller as it approaches the cribri- 
ſorm bone, was imagined to reſemble a nip- 
le. Thoſe who miſtook the ventricles for 
art of the nerves, obſerving the cavity in 
hem full of liquor, concluded, that theſe ol- 
actory nerves ſerved to convey the ſuperfluous 
noiſture of the brain to the holes of the eth- 
noid bone through which it paſſed into the 
ole. But in man, the ventricles of whoſe 
rain are not thus extended forewards, theſe 
erves are ſmall, long, and without any cavi- 
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ty, having their oirgin from the corpora ftriata, 
near the part where the internal carotid arte- 
ries are about to ſend off their branches to the 
different parts of the brain; and in their courſe 
under the anterior lobes of the brain, which 
have each a depreſſion made for lodging them, 
the human olfactory nerves become larger, till 
they are extended to the cribriform bone; 
where they ſplit into a great number of ſmall 
filaments, to paſs through the little holes in 
that bone; and being joined by a branch of the 
fifth pair of nerves, are ſpread on the mem- 
brane of the noſe. 

The tender ſtructure and ſudden expanſion 
of theſe nerves on ſuch a large ſurface, render 
it impoſſible to trace them far ; which has made 
ſome authors deny them to be nerves : But 
when we break the circumference of the c:bri- 
form lamella, and then gently raiſe it, we may 
ſee the diſtribution of the nerves ſome way 
on the membrane of the noſe. 

The contrivance of defending theſe long ſoft 
nerves from being too much preſſed by the an- 
terior lobes of the brain under which they lie, 
is ſingular ; becauſe they have not only the pro- 
minent orbitar proceſſes of the frontal bone to 
ſupport the brain on each ſide, with the veins 
going into the Jongitudinal ſinus, and other at- 
tachments bearing it up, but there is a groove 
formed in each lobe of the brain itſelf for 
them to lodge in, — — Their ſplitting into ſo 
many ſmall branches before they enter the 


bones of the ſcull, is likewiſe peculiar to them; 
for generally the nerves come from the bran 
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as they are going out at the holes of the bones. 
This contrivance is the beſt for anſwering the 
purpoſe they are deſigned for, of being the or- 
gan of ſmelling ; for had they been expanded 
upon the membrane of the noſe into a medul- 
lary web, ſuch as the optic nerve forms, it 
would have been too ſenſible to bear the im- 
preſſions of ſuch objects as are applied to the 
noſe; and a diſtribution in the more common 
way, of a cord ſending off branches, would 
not have been equal enough for ſuch an organ 
of ſenſation. | 
The 24 pair of nerves, the OPTIC, riſing 
from the thalami nervorum opticorum, make 
a large curve outwards, and then run obliquely 
inwards and forewards, till they unite at the 
fore-part of the ſella turcica ; then ſoon divide, 
and each runs obliquely forewards and outwards 
to go out at its proper hole in the ſphenoid 
bone, accompanied with the ocular artery, to 
be extended to the globe of the eye, within 
which each is expanded into a very fine cup- 
like web, that lines all the inſide of the eye 
as far forewards as the ciliary circle, and is u- 
nirerſally known by the name of retina. 
Though the ſubſtance of this pair of nerves 
ſeems to be blended at the place where they 
are joined ; yet obſervations of people whoſe 
optic nerves were not joined, and of others 
who were blind of one eye from a fault in the 
optic nerve, or in thoſe who had one of their 
eyes taken out, make it appear, that there is 
no ſuch intimate union of ſubſtance; the op- 
ie nerve of the affected ſide only being waſted, 
vhile the other was large and plump. _ the 
ame 
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ſame obſervations are contradictory to th vith 
doctrine of a decuſſation of all the nerye: * 
($ 8.); for the diſeaſe could be traced fron light 
the affected eye to the origin of the nerve ot The 
the ſame ſide, In many fiſhes indeed, th viſe 
doctrine of decuſſation is favoured; for their ſerve 


optic nerves plainly croſs each other, withoulf and 


any union at the part where they are joined ii ;-&5 
men and moſt quadrupeds. | vs 
Theſe people whoſe optic nerves were no terna 
joined, having neither ſeen objects double, nol ein- 
turned their eyes different ways, is alſo a pla (nc 
proof, that the conjunction of the optic nerve ,,/; 
will not ſerve to account for either the uniforn oo 0 
motions of our eyes, or our ſeeing object reting 
ſingle with two eyes, though it may be on or an 
cauſe of the remarkable ſympathy of the ont "DOOR 
eye with the other in many. diſeaſes. Th 
The retina of a recent eye, without an 10 
preparation, appears a very fine web, with A 
ſome blood veſſels peer ly Ry 


: om its center of tn 
be diſtributed on it; but, after a good injectiot 


of the arteries that run in the ſubſtance of thi and 
nerve, as is common to other nerves, it 1 * 0 
with difficulty that we can obſerve its nervou ö ic 
medullary ſubſtance. The ſituation of the r 
veſſels in the central part of the optic nerve — 
the want of medullary fibres here, and tb | 

firmneſs of this nerve before it is expande & 
at its entry into the ball of the eye, may | 55 


the reaſon why we do not ſee ſuch bodies, « 
parts of bodies, whoſe picture falls on this cen muſe] 
tral part of the retina ——An inflammation | 
thoſe arteries of the retina, which ſeveral fc 
vers and an ophthalmia are generally attendet 

with 
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with, may very well account for the tender- 
neſs in the eyes, and inability to bear the 
light, which people have in theſe diſeaſes — 
The over-diſtenſion of theſe veſſels may like- 
wiſe ſerve to account for the black ſpots ob- 
ſerved on bright coloured bodies eſpecially, 
and for that ſmoaky fog through which all ob- 
jects are ſeen by people in ſome. fevers —If 
theſe veſſels loſe their tone, and remain pre- 
ternaturally diſtended, no objects affect our 
retina, though the eye externally appears 
ſound 3 or this may be one cauſe of an amau- 
roſis or gutta ſerena. From a e diſten- 
tion of theſe veſſels, or paralyſis of a part of the 
retina, the. central part, or the circumference, 
or any other part of objects, may be loſt to 
one or both eyes. | 
The THIRD PAIR riſe from the anterior 
part of the proceſſus annularis, and piercing 
the dura mater a little before, and to a ſide 
of the ends of the poſterior clinoid proceſs of 
the ſphenaid bone, run along the receptacula, 
or cavernous ſinuſes, at the ſide of the ephip. 
pium, to get out at the foramina lacera ; after 
which each of them divides into branches, of 
which one, after forming a little ganglion, is 
diſtributed to the globe of the eye ; the others 
are ſent to the nmiufculus rectus of the palpebra, 
and to the atrollens, adductor, deprimens, and 
whiguus minor muſcles of the eye-ball. Theſe 
muſcles being principal inſtruments in the 
motions of the eye-lid and eye ball, this 
nerve has therefore got the name of the mo. 
tor cui. have frequently obſerved in con- 
vulſions the eye · lids 5 opened, the cornea 
Ii turned 
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turned vpward and outwards, and the eye. ball, 
ſunk in the orbit ; which well deſcribed the 
conjunct action of the muſcles which this pair 
of nerves ſerves. The diſtenſion of a con. 
ſiderable branch of the carotid, which paſſes 
over this nerve near its origin on each ſide, 
may poſlibly be the reaſon of the heavineſs in 
the eye-lids and eyes, after drinking hard, or 
eating mvch. ; | 
The FOURTH PAIR, which are the 
ſmalleſt nerves of any, derive their origin 
from the back-part of the baſe of the fees; 
and then making a long courſe on the ſide of 
the annular protuberance, enter the dura ma- 
ter a little farther back, and more externally 
than the third part, to run alſo along the re. 
ceptacula, to paſs out at the foramina lacera, 
and to be entirely * on the muſculi tro- 
chleares, or ſuperioF-- oblique muſcles of the 
eyes. Theſe mulcles being employed in per. 
forming the rotatory motions, and the advance. 
ment of the eye balls forward, by which ſe. 
veral of our paſſions are expreſled, the nerves 
that ſerve them have got the name of PA. 
THETICTI. Why thele ſmall nerves 
ſhould be brought ſo far to this muſcle, when 
it could have been ſupplied eaſily by the motor 
oculi, I know not. | 
The FIFTH PAIR are large nerves, 
riſing from the annular proceſſes where the 
medullary proceſſes of the cerebellum join in 
the formation of that tuber, to enter the du- 
ra mater near the point of the petrous procels 
of the temporal bones; and then ſinking 


Cloſe by the receptacula at the ſides of the 
| ; ſella 
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fella turcia, each becomes in appearance thick- 
er, and goes out of the ſcull in three great 
branches. s 8 
The firſt branch of the fifth is the O P M- 
THAL MIC, which runs through the fora» 
men lacerum to the orbit, having in its paſlage 
thither a connection with the ſixth pair. It 
is afterwards diſtributed to the ball of the eye 
with the third; to the noſe, along with the 
olfactory, which the branch of the fifth that 
paſſes through the foramen orbitarium internum 
joins, as was already mentioned in the de- 
ſcription of the firſt pair. This ophthalmic 
branch likewiſe ſupplies the parts at the inter- 
nal canthus of the orbit, the glandula lacry-. 
malis, fat, membranes, muſcles, and tegu- 
ments of the eye-lids ; its longeſt fartheſt ex- 
tended branch paſſing through the foramen /u. 
perciliare of the os frontis, to be diſtributed to 

the fore-head. 
The ſmall fibres which this firſt branch of 
the fifth and the third pair of nerves ſend to 
the eye ball, being ſituated on the optic ner ve, 
and, after piercing the ſclerotie coat, running 
along the choroid coat on the outſide of the 
retina in their courſe to the ea or iris, 
may be a cauſe of the ſympathy between the 
optic nerve. and the wea ; by which we more 
readily acquire the habit of contracting the zris, 
and thereby leſſen the pupil, when too ſtrong 
light is excluded; and, on the contrary, en- 
large the pupil, when the light is too faint. — 
This, with the ſympathy which muſt ariſe from 
lome of the nerves of- the membrane of the 
CHS -- noſtrils, 
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noſtrils, being derived from this firſt branch 
of the fifth pair of nerves, may alſo be the 
cauſe, why an irritation of the retina, by too 
ſtrong light, may produce ſneezing, as if a 
ſtimulus had been applied to the membrane of 
the noſe itſelf j hy preſſing the internal 
canthus of the orbit, ſometimes ſtops ſnee. 
Zing ; why irritation of the noſe or of the 
eye cauſes the eye lids to ſhut convullively, and 
makes the tears to flow plentifully ; and why 
medicines put into the noſe, do often great ſer- 
vice in diſeaſes of the eyes. In the megrim all 
the branches of the nerve diſcover themſelves 
to be affected: for the forehead is racked with 
pain, the eye ball is pained, and feels as if it 
was ſqueezed, the eye - lids (hut convulſively, 
the tears trickle down, and an uneaſy heat is 
felt in the noſe. Hence we can underſtand 
where external medicines will have the beſt 
effect, when applied to remove this. diſeaſe, 
to wit, to the membrane of the noſe, and to 
the forchead;——why alternate preffure near 
the {pperciliary hole of the frontal bone, or 
ſneezing, ſometimes gives immediate relief in 
the megrim ;— hy the ſight may be loſt by 
an injury done to the ſupra-orbitar branch; 
how it may be reſtored by agitation of that 
branch of this nerve. 

The ſecond branch of the fifth pair of 
rerves may be called M FXILLARIS SU- 
PERIOR, from its ſerving principally the 
parts of the upper jaw. It goes out at the 
round hole of the ſphenoid bone, and ſends 
immediately one branch into the channel on the 
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of which and the upper teeth are ſupplied by 
it in its paſſage. As this branch is about to go 
out at the foramen orbitarium externum, it 
ſends a nerve through the ſubſtance of the os 
maxillare to come out at Steno's duct, to be 
diſtributed to the fore-part of the palate ; and 
what remains of it eſcaping at the external 
irbitar hole, divides into a great many branch- 
es, that ſupply the cheek, upper lip, and no- 
ſtrill.— The next conſiderable branch of the /#- 
terior maxillary nerve, after giving branches 
which are reflected through the ſixth hole of 
the /phenoid bone, to join the intercoſtal where 
it is paſſing through the ſcull with the carotid 
artery, and the portio dura of the ſeventh pair, 
as it paſſes through the os petroſum, is ſent 
into the noſe by the hole common to the pa- 
late and -ſphenoidal bone ; and the remainin 

part of this nerve runs in the palato- maxillaris 
canal, giving off branches to the temples and 
pterygoid muſcles, and comes at laſt into the 
palate to be loſt ——Hence, the ach in the 
teeth of the upper jaw occaſions a gnawing 
pain deep ſeated in the bones of the face, with 
[yelling in the eye-lids, cheek, noſe, and up- 
per lip; and on the other hand, an inflamma. 
tion in. theſe parts, or a. megrim, is often at. 
tended! with ſharp pain in the teeth.—Hence, 
au obſtruction in the duct of the maxillary ſi. 
nus, which obliges the liquor ſecreted there to 
lad out a. preternatural route for itſelf, may 
de occaſioned. by the pain of the teeth. -— 
Hence, the upper lip often ſuffers when the 
palate or noſe is ulcerated.. 


113. 


The 
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The third or MAXILLARIS IN. 
FE RIO R branch of the fifth pair going out 
at the oval hole of the ſphenoid bone, ſerves 
the muſcles of the lower. jaw, and the mu. 
ſcles ſituated between the os hyoides and jau: 
All the ſalivary glands, the amygdalæ, and 
the external ear, have branches from it: It 
has a large branch loſt in the tongue, and ſends 
another. through the canal in the ſubſtance of 
the lower jaw to ſerve all the teeth there, 
and to come out at the hole in the fore-part 
of the jaw, to be loſt in the chin and under 
lip. —Hence a convulſive contraction of 
the muſcles of the lower jaw, or the mouth's 
being involuntarily ſhut, a great flow of ſpitile 
or ſalivation, a pain in the ear, eſpecially in 
deglutition, and a ſwelling all about the 
throat, are natural conſequences of a violent 
irritation of the nerves of the lower teeth in 
the toothach; and pain in the teeth and ear, 
is as natural a conſequence of an angina—— 
Hence alternate preſſure on the chin may ſome- 
times relieve the violence of a toothach —— 
Hence . deſtroying the nerves of a tooth by 
actual or potential cauteries, or pulling a ca- 
rious tooth, ſo often removes immediately all 
theſe ſymptoms. Hence no cure is to be 
found for ſome ulcers in the upper or lower 


jaw, but by drawing a tooth ——Hence in 
cancers of the upper lip, the ſalivary glands 
are in danger of being affected, or the dil- 
eaſe may be occaſioned to the lip by its be- 
Perhaps the ſympa- 
thy of the organs of taſting and ſmelling may 
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in ſome meaſure depend on their both receiving 
nerves from the fith pair. 

The SIXTH P 4TR, which is the 
ſmalleſt except the fourth, riſes from the fore- 
part of the corpora pyramidalia ; and each en- 
tering the dura mater ſome way behind the 
poſterior clinoid proceſs of the ſphenoid bone, 
has a long courſe below that- membrane, and 
within the receptaculum at the ſide of the /el- 
la turcica, where it is immerſed in the blood 
of the receptacle; but for what purpoſe I am 
ignorant. It goes afterwards out at the foramen 
lacerum into the orbit, to ſerve the abductor 
muſcle of the eye. — A defect in this nerve 
may therefore be one cauſe of a frabi/ſmus.—In 
the paſſage of this nerve below the dura mas 
ter, it lies very contiguous to the internal ca- 
rotid artery, and to the ophthalmic branch of 
the fifth pair of nerves. At the place where 
the ſixth pair is contiguous to the carotid, a 
nerve either goes from each of them in an un- 
common way, to wit, with the angle beyond 
where it riſes obtnſe, to deſcend with the ar- 
tery, and to form the beginning of the interco- 
tal nerve, according to the common deſerip- 
nion; or, according to other authors, this nerve 
comes up from the great ganglion of the inter- 
coſtal, to be joined to the ſixth here. 

The arguments for this latter opinion are, 
That, according to the common doctrine, this 
beginning of the intercoſtal nerve, as it is cal - 
led, would riſe in a manner not ſo ordinary. in 
nerves, In the next place, it is obſerved, 
that the ſixth pair is larger nearer to the orbit, 
than it is before it comes to the place * 
this 
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this nerve is ſaid to go off; and therefore it is 
more probable, that it receives an addition 
there, rather than gives off a branch. Laſtly, 
It is found, that upon cutting the intercoſſal 
nerves of living animals, the eyes plainly 
were affected; they loſt their bright water; 
the gum, or gore, as we call it, was ſepara- 
ted in greater quantity; the pupil was more 
contracted ; the cartilaginous membrane, at the 
-internal canthus, came more over the eye; 
and the eye-ball itſelf was diminiſhed. 

To this it is anſwered, in defence of the 
more common doctrine, 1/7, That other 
branches of nerves go off in a reflected way, 
as well as this does, ſuppoſing it to be the be. 
ginning of the intercoſtal; and that the re- 
flection would rather be greater, if it is thought 
to come up from the intercoſtal to the ſixth, 
2dly, It is denied that this nerve is for ordinary 
thicker at its fore than its back-part; and 
if it was ſuppoſed. to be thickeſt nearer to the 
orbit, the concluſiun made above could not be 


drawn from this appearance, becauſe other 


nerves enlarge ſometimes where there is no ad- 
dition made to them, as in the inſtance already 
mentioned of the trunk of the fafth pair while 
below the dura mater. 3dly, The experiments 


on living animals ſhew indeed, that the eyes. 


are affected upon cutting the intercoſtal nerve, 
but not in the way which might have been ex- 
pected, if the intercaſtal had furniſhed ſuch a 


ſhare of the nerve that goes to the abductor 


mulcle of the eye; for it might have been 
thought, that this muſcle would have been ſo 


much weakened immediately upon cutting the. 
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ntercoſtal, that its antagoniſt the adductor would 
have preatly prevailed over it, and have turn- 
ed the eye (ſtrongly in towards the noſe ; which 
is not ſaid to be a conſequence of this experi- 
ment. So that the arguments are ſtill equivo- 
cal; and more obſervations and experiments 
muſt be made, before it can be determined 
with certainty, whether the ſixth pair gives 
or receives a branch here. In the mean time, 
I ſhall continue to ſpeak about the origin of 
the intercoſtal with the generality of anato- 
miſts. 

At this place where the intercoſtal begins, 
the fifth pair is contiguous and adherent to the 
ſixth ; and it is generally ſaid, that the oph- 
thalmic branch of the fifth gives a branch or 
two to the beginning of the intercoſtal, or re- 
ceives fuch from it. Others deny any ſuch 
communication between them ; and thoſe who 
afirm the communication confeſs, that in 
ſome ſubjects they could not ſee it. After ex- 
amining the nerves here in a great many ſub- 
jects, I cannot determine whether or not there 
are nervous filaments going from the one to 
the other. Sometimes 1 have thought that I 
traced them evidently ; at other times I ob- 
lerved that what I diſſected for nervous fila- 
ments, was collapſed cellular ſubſtance ; and 
in all the ſubjects where L had puſhed an in- 
jection ſuccelsfully into the very ſmall arteries, 
could only obſerve a plexus of veſſels con- 
necting the one to the other. In any of theſe 
ways, however, there is as much connection 
as, we are aſſured from many experiments and 
obſer vations on other nerves, is ſufficient » 
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make a very great ſympathy among the ner; 
here.—Poſlibly the appearances in the eyes 
dogs, whoſe intercoſtal nerves were cut, mig 
be owing to this ſympathy. 
 - The SEVENTH P AIR comes out fr, 
the lateral part of the annular proceſs, behi 
where the medullary proceſs of the cerebell 
are joined to that tuber; and each being 
companied with a larger artery than moſt ot 
nerves, enters the internal meatus auditori 
where the two large bundles of fibres, of whi 
it appeared to conſiſt within the ſcull, ſoon 
parate from each other; one of them enteri 
by ſeveral ſmall holes into the we/tible, cs 
lea, and ſemicircular canals, is ſtretched 
this inner camera of the ear in a very 
pulpy ſubſtance ; and being never ſeen in 
form of a firm cord, ſuch as the other p 
cel of this and moſt other nerves become, 
called PORTIO MOLLIS of the audit 
nerve. | 
The other part of this ſeventh pair pa 
through Galen's foramen caecum, or Follopi 
aguæduct, in its crooked paſſage by the 
of the tympanum; in which paſſage, a ne! 
ſent from the lingual branch of the jufer 
maxiilary nerve, along the outfide of 4 
tuba Euſtackiana, and croſs the cavity of t 
tympanum, where it has the name of ch 
tympani, is commonly ſaid to be joined to 
The very acute angle which this nerve mak 
with the fifth, or the ſudden violent reflect, toe 
it would ſuffer on the ſuppolition of its com 
from the fifth to the ſeventh, appears unulv: 


whereas, if we ſuppoſe that it comes hn 
| / erer 
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erth to the fifth, its courſe would be more 
the ordinary way, and the cherda tympant 
duld be eſteemed a branch of the ſeventh pair 
ing to join the fifth, the ſize of which is in- 
aſed by this acquiſition. This ſmaller bundle 
the ſeventh gives branches to the muſcles of 
malleus, and to the dura mater, while it 
ſes through the bony crocked canal, and at 
comes out in a ficm chord named POR- 
[0 DUR 4, at the end of this canal, be- 
een the ſiyloid and maſtoid proceſſes of the 
nporal bone, giving immediately filaments 
the little oblique muſcles of the head and 
thoſe that riſe from the ſtyloid proceſs. It 
en pierces through the parotid gland, and 
rides into a great many branches, which are 
perſed in the muſcles and teguments that 
wer all the ſide of the upper part of the 
>, the whole face and cranium, as far back 
| the temples, including a conſiderable part 
the external ear. Its branches having thus 
conſiderable connection with all the three 
anches of the fifth pair, and with the ſecond 
rvical, occaſion a conſiderable ſympathy of 
eſe nerves with it.-—Hence, in the tooth- 
b, the pain is ſometimes very little in the 
tected tooth, compared to what it is all along 
e fide of the head and in the ear, ———Hence 
obably the relief of the toothach from 
ters applied behind or before the ear, or by 
hot iron touching the antihelix of the ear. 
By this communication or connection poſ- 
bly too it is, that a vibrating ſtring held be- 
seen one's teeth, gives a ſtrong idea of 
und to the perſon who holds it, which no 
| body 
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body elſe can perceive.-------Perhaps too thy 
diſtribution of this nerve occaſions the hea 
to be ſo quickly turned upon the impreſſion 6 
ſound on our ears. 

The EIGHTH P AIR of nerves riſe fron 
the lateral baſes of the corpora olivaria in di 
gregated fibres ; and as they are entering the 
anterior internal part of the holes common tc 
the os occipitis and temporum, each is joine( 
by a nerve which aſcends within the dura ma 
ter from the tenth of the head, the firſt, ſecond 
and inferior cervical nerves: This every boch 
knows has the name of the NERVUS AC 
CESSORIUS. When the two get out of 
the ſcull the acceſſorius ſeparates from the 
eighth, and, deſcending obliquely outward 
paſſes through the F/erno.maſtoideus muſcle, 
to which it gives branches, and afterwards 
terminates in the trapezius and rhomboid 
muſcles of the capula. In this courſe it 
is generally more or Jeſs joined by the ſecond 
cervical nerve.---------Why this nerve, and 
ſeveral others which are diſtributed to muſcles, 
are made to pierce through | muſcles, which 
they might have only paſſed near to, I do not 
Know. | 

The large eighth pair, ſoon after its exit, 
gives nerves to the tongue, larynx, pharynx, 
and ganglion of the intercoſtal nerve, and 
being disjoined from the ninth and intercoſtal, 
to which it adheres cloſely ſome way, runs 
ſtreight down the neck behind the internal 
Jugular vein, and at the external ſide of the 
carotid artery. As it is about to enter the tho. 


rax, a large nerve goes off from the eighth 
4 » , 0 
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of each ſide: This branch of the right-ſide 
turns round from the fore to the back part of 
the ſubclavian artery, while the branch of the 
left-ſide turns round the great curve of the 
a:rta, and both of them mounting up again at 
the ſide of the &ſophagus, to which they give 
branches, are loft at laſt in the larynx. Theſe 
are called the RECURRE NT nerves, which 
we are deſired to ſhun in the operation of 
brenchotomy, though their deep ſituation pro- 
tes them ſufficiently. The muſcles of the 
larynx being in a good meaſure ſupplied with 
nerves from the recurrents, it is to be expected, 
that the cutting of them will greatly weaken 
the voice, though it will not be entirely loſt, ſo 
long as the ſuperior branches of the eighth pair 
are entire. Why the recurrent nerves riſe 
ſo low from the eighth pair to goround a large 
artery, and to have ſuch a long courſe. up- 
s, Il know not. | | 
he eighth pair, above and at or near the 
place where the recurrent nerves go off from 
it, or frequently the recurrents themſelves, ſend 
off ſmall nerves to the pericardiam, and to join 
with the branches of the intercoſtal that are 
diſtribated to the heart; but their ſize and ſi- 
tuation are uncertain. | 
After theſe branches are ſent off, the par 
vagum on each {ide deſcends behind the great 
branch of the trachea, and gives numerous fi- 
laments to the lungs, and ſome to the heart 
in going to the aſophagus. The one of the 
ekt · ſide running on the fore-part of the 
eſophagus, communicates by ſeveral branches 
with the right one in its deſcent to be diſtri- 
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buted to the ſtomach : The right one gets be. bra 
hind the &/ophagus, where it ſplits and rejoin; MI *? | 
ſeveral times before it arrives at the ſtomach, mul 
to which it ſends nerves ; and then being join- 
ed by one or more branches from the left. Ml the 
trunk, they run towards the czliac artery, 
there to join into the great Vmilunar ganegliin the | 
formed by the two intercoſtals. cory 

From the diſtribution of this par vagum, ve ne 
may learn how tickling the fauces with a fea WM mat 
ther or any ſuch ſubſtance, excites a nauſc, 
and inclination to vomit z » - why coughing the 
occaſions vomiting, or vomiting raiſes a cough, belo 
——- Hence we tee how the nervous a/thma bute 
and the tufſis corvulſiva, chincough, are at. ling 
zended with a ſtraitening of the glottis;—whyM I 
food difficult to digeſt occaſions the 'aſihnaſW ihre 
to weakly people; and why emetics have fre. Ml g 
quently cured the a ma very ſpeedily ;——} 
why an attempt to vomit is ſometimes in das- ge 
ger of ſuffocating aſihmatic people; - why the late. 
luperior orifice of the ſtomach is ſo ſenſible, '* 1+ 
as to be looked on as the ſeat of the foul by 

ſome; - - - - why people ſubject to diſtenſions 
of the ſtomach, have {o often the ſenſation © 
balls in their breaſts and throats ; why 
the globus hyſtericus is fo often attended with 2 
violent ſtrangulation at the glottis. - 

The NINTH YP 4+R.'of neryes comes 
from the inferior part of the -cbrpora pyram:- 
dalia, to go out of the ſcull at their prope 
holes of the occipital bone. After their e 


pany 
mee 


greſs they adhere for ſome way firmly to the I 
eighth and intercoſtal ;' and then ſending oY 
guſt 


branch, that in many ſubjects is joined vit 
| - | branches 
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dranches of the ſirſt and ſecond cervical nerves, 
to be diſtributed to the thyroid gland and 
muſcles on the fore- part of the trachea arteria, 
the ninth is loſt in the muſcles and ſubſtance of 
the tongue. Some have thought this nerve, 
and others have eſteemed the third branch of 
the fifth pair of nerves, to be the proper guſta- 
tory nerve. I know no obſervation or expe- 
riments to prove either opinion, or to aſſure us, 
that both nerves do not ſerve for taſting and 
for the motion of the tongue. — May not 
the diſtribution of this nerve to the muſcles 
below, as well as above the os hyoides, contri- 
bute to their acting more uniformly in deprel- 
ling the lower jaw or head?. - 
The TENTH P AFR riſes in ſeparate 
threads from» the ſides of the ſpinal marrow, 
to go out between the os occipitis and ſſ der- 
tebra of the neck. After each of them has 
given branches to the —_ ganglion of the 
intercoſtal, 8th, gth, and iſt cervical nerves; 
it is. diſtributed to the ſtreight, oblique, and 
ſome of the extenſor muſcles of the head. 
Whether the name of the tenth of the head, 
or of the firſt vertebral, -ought to be given to 
this pair of nerves, is of no ſuch conſequence 
as to deſerve a debate, tho? it has ſome of the 
marks of the ſpinal nerves, to wit, its beiog 
formed of filameats proceeding from both the 
fore and back part of the medulla, and a little 
ganglion being formed where theſe filaments 
meet, | : 
In. the deſcription of the ſixth pair, I fol. 
lowed the uſual way of ſpeaking among anato- 
miſts, and called that the beginning of the in- 
K k 2 tercoſtal 
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buted to the ſtomach : The right one gets be. 
hind the &/ophagus, where it ſplits and rejoins 
ſeveral times before it arrives at the ſtomach, 
to which it ſends nerves ; and then being join- 
ed by one or more branches from the left. 
trunk, they run towards the celiac artery, 
there to join into the great [/tmilundr ganglia 
tormed by the two intercoſtals. 

From the diſtribution of this par Vagum, we 
may learn how tickling the fauces with a fea. 
ther or any ſuch ſubſtance, excites a nauſea 
and inclination to vomit - « - - - why coughing 
occaſions vomiting, or vomiting raiſes a cough. 
Hence we tee how the nervous a/thma 
and the tufſis corulſiva, chincough, are at- 
ended with a ſtraitening of the glottis ;—why 
food difficult to digeſt occaſions the 'aſthm 
to weakly people ; and why emetics have fre- 
quently cured the af/þhma very ſpeedily . 
why an attempt to vomit is ſometimes in dan- 
ger of ſuffocating aſ{hmatic people; u hy the 
luperior orifice of the ſtomach is ſo ſenſible, 
as to be looked on as the ſeat of the ſoul by 
ſome; - - hy people ſubject to diſtenſions 
of the ſtomach, have ſo often the ſenſation © 
balls in their breaſts and throats why 
the globus hyſtericus is ſo often attended with 2 
violent ſtrangulation at the glottis. - 

The NINTH P 44R_'of neryes comes 
from the inferior part of the corpora fpyram: 
dalia, to go out of the ſcull at their proper 
holes of the occipital bone. After their e- 
grels they adhere for ſome way firmly to the 
eighth and intercoſtal ; and then ſending a 
branch, that in many ſubjects is joined with 

- branches 
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dranches of the ſirſt and ſecond cervical nerves, 
to be diſtributed to the thyroid gland and 
muſcles on the fore- part of the trachea arteria, 
the ninth is loſt in the muſcles and ſubſtance of 
the tongue. Some have thought this nerve, 
and others have eſteemed the third branch of 
the fifth pair of nerves, to be the proper guſta- 
tory nerve. I know' no obſervation or expe- 
riments to prove either opinion, or to aſſure us, 
that both nerves do not ſerve for taſting and 
for the motion of the tongue ——May not 
the diſtribution of this nerve to the muſcles 
below, as well as above the os hyoides, contri- 
bute to their acting more uniformly in deprel- 
ſing the lower jaw or head?. - 
' TheTENTH P AFR riſes in ſeparate 
threads from.» the ſides of the Hina marrow, 
to go out between the os occipitis and f der- 
tebra of the neck. After each of them has 
oiven branches to the great ganglion of the 
intercoſtal, 8th, gth, and iſt cervical nerves; 
it is. diſtributed to the ſtreight, oblique, and 
ſame of the extenſor muſcles of the head. 
Whether the name of the tenth of the head, 
or of the firſt vertebral, -ought to be given to 
this pair of nerves, is of no ſuch conſequence 
as to deſerve a debate, tho? it has ſome of the 
marks of the ſpinal nerves, to wit, its beiog 
formed of filaments proceeding from both the 
fore and back part of the medulla, and a little 
ganglion being formed where theſe filaments 
meet, | 5 
In. the deſcription of the ſixth pair, I fol. 
lowed the uſual way of ſpeaking among anato- 
müſts, and called that the beginning of the in- 
K k 2 tercoſtal 
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tercoſtal nerve which comes out of the ſcull ; 
and therefore ſha]b here ſubjoin a curſory de- 
ſcription of this nerve, notwithſtanding its 
much larger part is compoſed of nerves comirg 
out from the ſpinal marrow. There is no 
greater incongruity in point of method to ſay, 
that the nerve we are deſcribing receives ad- 
ditions from others that have not been deſcri- 
bed, than it is to repeat in the deſcription of 
a great many. nerves, that each of them gives 
branches to form a nerve which we are igno- 
rant of ; which is all the difference between 
deſcribing the. intercoſtal before or. after the 
ſpinal nerves. | 

- The branch reflected from the ſixth pair, 
Joined poſſibly by ſome filaments of the opth- 
thalmic branch of the fifth, runs along. with the 
internal carotid artery, through the crooked 
canal formed for it in the temporal bone, where 
the little nerve is very ſoft and pappy, and in 
feveral ſubjects divides and unites again, and 
is joined by one or more branches from the 
fifth, particularly of its ſuperior maxillary 
branch, before it comes out of the ſcull. May 
the compreſſion of this nerve by the carotid ar- 
tery when ſtretched during the Jol, contribute 
to the diaſtole of the heart? As ſoon as the 
nerve eſcapes out of this bony canal, it is 
connected a little way with the eighth and 
ninth ; then ſeparating from theſe, after. ſeem- 
ing to receive additional nerves from them, it 
forms a large gang lion, into which branches 
from the tenth of the head, and from the firſt 
and ſecond cervical, enter. From this gan- 
slion the nerves come out again ſmall to run 


down 
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down the neck along with the carotid artery, 
communicating by branches with the cervical 
nerves, and giving nerves to the muſcles that 
bend the head and neck. As the intercoſtal 
is about to enter the th5rax, it forms another 
ganglion, from which nerves are fent to the 
trachea and to the heart; theſe defigned for 
the heart joining with the branches of the 
eighth, and moſt of them paſſing between the 
two great arteries and the auricles, to the ſub - 
ſtance of that muſcle. The intercoſtal after 
this conſiſting of two branches, one going be. 
hind, and. the other running over the fore-pare 
of the ſubclavian artery, forms a new gan- 
glion where the two branches unite below that 
artery, and then deſcending along the ſides 
of the vertebrae of the thorax, receives 
branches from. each of the dorſal. nerves ; 
which branches appearing: to come out be- 
tween the ribs, have piven the name 
of intercoſtal to the whale nerve. Where 
the addition is made to it from the fifth dor- 
ſal nerve, a branch goes off obliquely fore- 
wards ;. which being joined by ſuch. branches 
from the ſixth, ſeventh, eighth, and ninth 
dorſal, an. anterior trunk is formed; and 
paſſes between. the fibres of the appendix muf- 
culgſa of, the diaphragm, to form, along with 
the other. intercoſtal and' the branches of the 
eighth pair, a large femilunar ganglion, ſitua- 
ted between. the czliac and ſuperior meſente- 
ric arteries; the roots of which are as it 
were involved in a fort: of nervous net-work of. 
this ganglion, from which a great number ,of 
very. (mall nervous threads run out to be ex. 
tended on the ſurface of all the branches of 


K k 3 thoſe 
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0 
thoſe two arteries, ſo as to be eaſily feen when Wyurgi! 
any of the arteries are ſtretched, but not to Min inf 
be raiſed from them by diſſection; and thus lier, 
the liver, gall-bladd:r, dundenum, pancreas, Mall b 
Jpleen,. jejunum, ilium, and a large ſhare of Mor ur: 
tbe clan, have their nerves ſent from this Morgan 
great /olar ganglion or plexu s. May the pe- Won ve 
riſtaltie motion of the inteſtines depend in ſome Mmach 
meaſure on the paſſage of the intercoſtal nerves ¶ eauſe 
through the diaphragm? is a 

Several fibres of this ganglion, running Wlithot 
down upon the acrta, meet with other nerves Win the 
ſent from the poſterior trunk of the inter- Wmer/e 
coſtal, which continues its courſe along the ons, 
ſides of the veriebræ, they ſupply the glan.MWeven 
eu!ne renales, kidneys, and teſtes in men, or ¶ veſica 
cvaria in women; and then they form a net- cles 
work upon the inferior meſenteric artery con 
where the nerves of the two ſides meet, andi Why 
accomnany the branches of this artery to itchin 
the part of the colcz that lies in the left fide - WI 
of the belly, and to the rectum, as far downfſWoccall 
as to the lower part of the pelvis. _ body. 
The, intercoſtal continuing down by thei Th 
ſide of the vertebr.e-of the loins, is joined by der © 
nerves coming from between theſe vertebr and b 
and. ſends nerves to the organs of generation ſoon 
and others in the elvis, being even joined with where 
thoſe that are ſent to the inferior extremitie: tende. 

The almoſt univerſal connection and commu- ed by 
nication which this nerve has with the otherſſſ from 
nerves of the body, may lead us to underſtand} rior 
the following, and a great many more phen:F throu! 
mena — Why tickling the noſe cauſes ſnee / which 
zing._—Why the toe great quantity of bile There 
in the cholera occaſions vomiting as well aff mem 


purging, 
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purging —— Why people vomit in colics,. 
n inflammations, or other irritations of the 
liver, or of the ducts going from it and the 
rall bladder. Why a 1 in the kidneys, 
or ureters, or any other cauſe irritating thoſe 
organs, ſhould ſo much more frequently bring. 
on vomiting and other diſorders uf the fto- 
mach, than the ſtone, or any other ſtimulating. 
cauſe in the bladder does —— Why vomiting, 
is a ſymptom of danger after child-birth, 
lthotomy, and other operations on the parts. 
in the pefvis, ——— Why the obſtructions of the 


menſes are capable of occafioning ſtrangula - 


tions, belching, colics, ſtomach - aches, and. 
even convulfions in the extremities, —— Why 
reſicatories, applied from the ears to the cla- 
vicles of children labouring under the 1ufſis 
convulfroa, are frequently of great ſervice. — 
Why worms in the ſtomach or guts excite an 
üching in the noſe, or grinding of the teeth. 
—Why irritations in the bowels or the belly 
occaſion ſometimes univerſal convulſions of the 

body. | | 
The /pinat nerves riſe generally by a num- 
der of dilgregated fibres from both the fore 
and back part of the medulla ſpinalis, and 
ſoon after form a little knot or ganglion, 
where they acquire ſtrong coats, and.are ex- 
tended into firm cords. They are diſtinguitz- 
ed by numbers, according to the wertebre 
from between which they come out; the ſupe- 
rior of the two bones formiag the ale 
through which they pals, beg ti.c one from 
which the number is applied to cacu nerve, 
There are generally ſaid to be thirty pur of 
mem; ſeven of which come out berween the 
vertebra 


. 
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' vertebra of the neck, twelve between thoſe « 
the back,. five, between thoſe of the loins, and 
ſix from the fal/e vertebre. 

The FIRST CERVICAL pair of nerves 
eomes out between the firſt and ſecond ver. 
tebræ of the neck; and having given branches 
to join-with the tenth pair of the head, the 
ſecond cervical and intereoſtal, and to ferye 
the muſcles that bend the neck, it fends its 
largeſt branches backwards to the extenſor 
muſcles of the head and neck ; ſome of which 
piercing through theſe muſcles, run up on the 
ecciput to be loſt in the teguments here; anc 
many fibres of it advance ſo far foreward az 
to be connected with the fibrils of the firſt 
branch of the fifth pair of the head, and © 
the portia dura of the auditory nerue.— 
Hence ꝓoſſibly it is that a clavus. hyſtericuz 
changes ſuddenly ſometimes from. the fore- 
head to a violent pain and ſpaſm,in. the back: 
part of the head and neck. | 

The SECOND CERVICAL is ſoon. joined 
by ſome branches to the ninth of the head 
and intercoſtal, and to. the fixſt and third of 


the neck; then has a. large branch that comes 


out at the exterior edge of the ſterno-maſtoi- 
deus muſcle, where it joins wich the acceſſ0. 
rius of the eighth pair; and is afterwards di- 
ſtributed to the platyſma myoides, teguments 
of the ſide of the neck and head, parotid 
gland, and: external ear, being connected to 
the portio dura of the auditory. nerve, and 
to the firſt cervical. The remainder. of this 

| ſecond cervical is ſpent on the levator ſcapule 
and the extenſors at the neck and. head. Ge- 
5 2M jo | nerally 
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nerally a large branch is here ſent off to join 
the acceſſorius of the eighth pair, near the ſu- 
perior angle of the ſcapula. | 
To the irritation of the branches of this 
nerve it probably is, that, in an inflamma- 
tion of the parotid gland, the neck is pain- 
ed ſo far down. as the clavicle, the head is 
drawn towards the ſhoulder of the affected 
fide, and the chin is turned to the other 
fide. In opening the external jugular vein, 
no operator can promiſe not to touch ſome of 
the cutaneous branches of this nerve with 
the lancet ; which oceafions a ſharp prickivg 
pain in the mean time, and a numbneſs of the 
ſkin near the orifice for ſome time after. 
The T H IR DP #1IR of the neck paſſes 
out between the third and fourth cervical 
vertebræ; having immediately a communica- 
non with the ſecond, and ſending down a 
branch, which being joined by a branch from 
the fourth . cervical, forms the PHRENIC 
Ul nerve. This deſcending enters the 1horax be · 
OY tween the ſubclavian vein and artery; and 
then being received into a groove formed for 
"Wl it in the pericardium, it bas its courſe along 
this capſula of the heart, till it is loſt in the 
middle part of the diaphragm. The right 
phrenic has a ſtreight courſe ; but the left one 
is obliged to make a conſiderable turn out- 
Ul wards to go over the prominent part of the 
"Wl pericardium, where the point of the beart is 
d 
J 
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lodged. Hence in violent palpitations of the 
beart, a pungent acute pain is felt near the 
left orifice of the ſtomach.— The middle 
Jef the diaphragm ſcarce could have been ſup- 
N plied 


394 OF THE PARTICULAR NERVES, 


'plied by any other nerve which could hare 
had ſuch a ſtreight courſe as the phrenic has, 
If the ſubclavian” artery and vein have any 
effect upon this nerve, I do not know it. 

The other branches of the third cervical 
nerve are diſtributed to the muſcles and tegu- 
ments at the lower part of the neck and 
top of the ſhoulder. No wonder then that an 
inflammation of the liver or ſpleen,, an ab- 
ſceſs in the longs adhering to the diaphragm, 
or any other cauſe capable of irritating the 
diaphragm, ſhould be attended with a ſhay 
pain on the top of the ſhoulder, as well as 
wounds, ulcers, &c. of this muſcle itſelf lf 
the irritation of this muſcle is very violent, it 
may occaſion that conyulſive contraction of the 
diaphragm: which is called an hiccough ; and 
therefore an hiccough in an inflammation of 
the liver has been juſtly declared to be an ill 
SES... G-r..:. 

An irritation of the thoracic nerves ' which 
produces Toeqziog, may. ſometimes free the 
phrenic nerves from any ſpaſm they occaſi. 
on; ſo that ſneezing ſometimes takes away 
the hiccough; and a derivation of the fluid 
of the nerves any other way inay do. the ſame 
thing: Or the hiccough may alſo be ſome- 
times cured, by. drawing up into the noſe the 
| finoak of burning paper or other acrid fumes, 
ſwallowing. pungent or aromatic medicines, 
and, by, a ſurprize, pr any, other N 15 

n di 


en of the. mind in thinking, or 

inguiſhing obje&s : Or, when all.. thefe have 
failed, it has been put away by the briſk ſims: 
At of a bliſtering plaiſter applied to the bm 
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The FOURTH CERVICAL nerve, 
aftcr ſending off that branch which joins with 
the third . to form the phrenic, and beſtowing 
twigs on the muſcles and glands of the neck, 
runs to the arm- pit, where it meets with the 1 
FIFTH, SIXTH, and SEVENTH cer- . 
vicals, and FIRST DORS AL, that eſcape in 
the interſtices of the - muſculi ſcaleni, to | 
come at the arm-pit, where they join, ſepa- 1 
rate, and rejoin, in a way ſcarce to be rightl 1 
expreſſed in words; and, after giving ſeveral 
conſiderable nerves to the muſcles and tegu- 
ments which cover the thorax,. they divide in- 
to ſeveral branches, to be diſtributed to all rhe 
parts of the ſuperior, extremity. Seven of 
theſe branches I ſhall deſcribe under particular 
names. * | RW 

1. SCAPUL ARIS runs ſtreight to the ca- 
vitas ſemilunata of the upper coſia of the 
ſcapula, which is a hole in the recent ſubje& 
by a ligament being extended from one angle 
of the bone to the other, giving nefves in its 
way to the muſcles of the _ſcapula. 'When it 
has paſſed this hole, it ſupplies the:/upra ſpina- 
tus muſcle; and then deſcending at the ante- 
rior root of the pine of the ſcapula, It is loſt 
in the other muſcles that lie on the dorſum of 
that bone. 3 RI 

2. ART ICUL ARIS ſinks downwards at 
the axilla, to get below the neck of the head 
of the os humeri, and to mount again at the 
back-part of it ; ſo that it almoſt ſurrounds the 
articulation, and is diſtributed to the muſcles 
that draw the arm back, and to thoſe that raiſe 
it up. 


o 
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3- CUT ANEUS runs down the fore. pant 
of the arm near the ſkin, to which it gives off 
branches; and then divides on the inſide of 
the fore-arm into ſeveral nerves, which ſupply 
the teguments there, and on the palm of the 
hand. In opening the baſilie vein of the 
arm, at the ordinary place, the ſame ſymptom; 
are ſometimes produced as in opening the ex. 
ternal jugular vein, and from a like caule, to wit, 
from hurting a branch of this cutaneous nerye 
with the lancet. 

4 MUSCULO-CUT ANEUS, or fer. 
forans Caſſeri, paſſes through the coracobra. 
chialis muſcle; and, after fupplying the biceps 
flexor cubiti and brachicus internus, palles be. 
hind the tendon of the +$iceps, and over the 
cephalic vein, to be beſtowed on the tegu- 
ments on the outſide of the fore arm and 
back of the hand.------This nerve is ſometimes 
hurt in opening the cephalic vein, and cauſes 
pain and numbneſs for a ſhort time, 

5s. MUSCULARIS Has a ſpiral courſe 
from the axitla, under the os humerti, and back. 
ward to the external part of that bone, ſup. 
plying by the way the extenſor muſcles of 
the fore-arm, to which it runs between the 
two brachiei muſcles, and within the ſupinator 
radi: Ivaigus. _—— At the upper-part of the 
fore-arm, it ſends off a branch, which accom- 
. panies the ſupinator longus till it comes near 
the wriſt, where it paſſes obliquely over the 
radius, to be loſt in the back of the hand and 
fingers. The principal part of this nerve 
pierces through the ſupinater radi Py to 
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ſerve the muſcles, that - extend the hand and 
fingers, whoſe actions are not injured when 
the ſupinator acts. 

6. ULNARIS is extended along the 
inſide of the arm, to give nerves to the mul. 
cles that extend the fore-arm and to the te- 
guments of the elbow : Towards the lower 
part of the arm, it Nlants a little backward to 
come at the groove behind the internal con- 
dyle of the os humeri, through which it runs 
to the ulna: In its courſe along this bone, it 
ſerves the neighbouring muſcles and - tegu. 
ments; and as it comes near the wriſt, it de- 
taches a branch obliquely over the n to the 


back of the hand, to be loſt in the convex 


part of ſeveral fingers. The larger part of 
the nerve goes ſtreight foreward to the inter- 
nal ſide of the os pififorme of the wriſt z 
where it ſends off a branch which ſinks under 
the large tendons in the palm, to go croſs to 
the other ſide of the wriſt, ſerving the muſcu- 
li lumbricales and interoſſei, and at laſt termi- 
nating in the ſhort muſcles of the thumb and 
fore-finger. What remains of the ulnar nerve 
after ſupplying the ſhort muſcles of the little- 
finger, divides into three branches; whereof 
two are extended along the ſides of the ſheath 
of the tendons of the flexurs of the little. 
finger, to furniſh the concave fide of that 
finger; and the third branch is diſpoſed in the 
ſame way upon the ſide of the ring finger next 
to the little-finger. 

When we lean or preſs on the internal con- 
dyle of the os humeri, the numbneſs and 
L1 | prickling 
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prickling we frequently feel, point out the 
courſe of this nerve. I have ſeen a weak. 
neſs and atrophy in the parts which I men. 
tioned this nei ve to be ſent to, after a wound 
in the internal lower part of the arm. 

7. RADIALIS accompanies the humeral 
artery to the bending of the elbow, ſerving 
the flexors of the cubit in its way ; then 
paſſing through the pronator radii teres muſcle, 
it gives nerves to the muſcles on the fore-part 
of the fore-arm, and continues its courſe near 
to the radius, beſtowing branches on the cir- 
cumjacent muſcles. Near the wriſt, it ſome- 
times gives off a nerve which is diſtributed to 
the back of the hand, and the convex part of 
the thumb and ſeveral of the fingers, inſtead 
.of the branch of the muſcular. The larger 
Hart of this nerve, paſſing behind the annular 

igament of the wriſt, gives nerves to the 
ſhort muſcles of the thumb; and afterwards 
ſends a branch along each ſide of the ſheath 
of the tendons of the flexors of the thumb, 
fore-finger, mid-finger, and one branch to the 
ſide of the ring-finger, next to the middle 
one, to be loſt on the concave ſide of thoſe 
fingers. | 

Though the radial nerve paſſes throvgh the 
 pronator muſcle, and the muſcular nerve ſeems 
to be ſtill more unfavourably placed within the 
Supinator brevis; yet the action of theſe mul- 
cles don't ſeem to have any effect in hindering 
the influence of theſe nerves, for the fingers 
or hand can be bended while pronation is per- 
e vigorouſly, and they can be extended 


uhile ſupination is exerciſed, 
The 
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The manner of the going off of theſe nerves 
of the fingers, both from the ulnar and radial, 
is, that a ſingle branch is ſent from the trunk 
to the ſide of the thumb and little-finger far- 
theſt from the other fingers; and all the reſt 
are ſupplied by a trunk of a nerve, which 
ſplits into two ſome way before it comes as 
far as the end of the metacarpus, to run along 


the ſides of different fingers that are neareſt 


to each other. 

It might have been obſerved, that, in de- 
ſcribing the poſterior branches of the ular and 
muſcular nerve, I did not mention the particu- 
lar fingers, to the convex part of which they 
are diſtributed. My reaſon for this omiſſion is, 
the uncertainty of their diſtribution ; for 


though ſometimes theſe - poſterior branches go 
to the ſame fingers, to the concave part of 


which the anterior branches of the ulnar and: 
radial are ſent, yet frequently they are diſtri- 
buted otherwiſe. 


The ſituation of theſe brachial nerves in 


the axilla, may let us ſee, how a weakneſs 
and atrophy may be brought on the arms by 
long continued preſſure of crutches, or ſuch o- 
ther hard ſubſtances on this part; and the 
courſe of them from the neck to the arm may 
teach us, how much better effects veſicatories, 
or ſtimulating nervous medicines, would have, 
when applied to the ſkin, covering the tranſ- 
verſe proceſſes of the vertebræ of the neck, 
or at the axilla, than when they are put be- 


tween the ſhoulders, or upon the ſpinal pro- 
ceſſes, in convulſions or palſies of the ſuperior 


euremities, where a ſtimulus is required. 


LI. 2 ö The 
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The TWELVE DORSAL nerves of 
each ſide, as ſoon as they eſcape from between 
the vertebræ, (end a branch foreward to join the 
intercoſtal, by which a communication is made 
among them all; and they ſoon likewiſe give 
branches backwards to the muſcles that raiſe 
the trunk of the body, their principal trunk 
being extended outwards to come at the fur. 
row in the lower edge of each rib, in which 
they run toward the anterior part of the thorax, 
between the internal and external intercoſlal 
muſcles, giving off branches in their courſe to 
the muſcles and teguments of the thorax. 

The FIRST dorſal, as was already obſer - 
ved, is particular in this, that it e Ka 
form the brachial nerves; and that the two 
branches of the intercoſtal, which come down 
to the thorax, form a conſiderable ganglion 
with it. | 

The S IX lower dorſal nerves give branches 
to the diaphragm and abdominal muſcles, 

The TWELFTH joins with the firſt lum- 
bar, and beſtows nerves on the muſculus gua- 
dratus lumborum and iliacus internus. 

May not the communications of all theſe 
nerves be one reaſon, why the parts they 
ſerve act ſo uniformly and 5 in re- 
ſpiration, and conſpire together in the con- 
vullive motions of coughing, ſneezing, Ec. ? 

The twitching ſpaſms that happen ſome- 
times in different parts of the muſcles. of the 
' abdomen, by an irritation on the branches of 
the lower dorſal nerves, are in danger of oc- 
caſioning a miſtake in practice, by their re- 


ſemblance to the colick, nephritis, 6c. 
The 
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The communications of theſe lower ones with 
the intercoftals, may ſerve to explain the vio- 
lent effort of the abdominal muſcles in a te- 
neſmus and in child bearing: 

As the intercoſtal is larger in the thorax 
than any. where elſe, and ſeems to diminiſh: 

adually as it aſcends and deſcends, there is 
cauſe to ſuſpect that this is the trunk from 
which the ſuperior: and inferior pairs are ſent: 
as branches. 

The FIVE LUMB AR nerves on each ſide 
communicate with the intercoſtal and with 
each other, anc give branches backwards to the. 
Joins. ; b 

The FIRST communicates with the laſt: 
dorſal, ſends branches to the abdominal muſ- 
cles, to the p/oas- and iliacus, and to the te- 
guments and muſcles or the fore-part: of the 
thigh ; while its principal branch joins with: 
the other nerves, to form the crural nerve. 

The SECOND: LUMB AR: nerve paſſes 
hrough the pſoas- muſcle, and is diſtributed: 


nearly in the ſame way as the former: as is 


allo the T HIR DO. 

Branches of: the ſecond, third, and fourth, 
make up one trunk, which runs along the 
fore · part of the pelvis; and paſſing in the 
notch at the fore. part of the great hole com- 


mon to the og pubis and iſchium, is ſpent on the 


adductor muſcles, and on the teguments on 


the inſide of the thigh. This nerve is called 


the OBTURATOR-or POSTER IOR CRU. 
RAL NE RVE. | 


By united branches from the fir/?, ſecond, . 
third, and. fourth : lumbar nerves, a nerve is 


L 1.3. Ke CEE formed 


— — — — — — — — 
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formed that runs along the p/has muſcle, to 
eſcape with the external iliac veſſels out of the 
abdumen, below the tendinous arcade of the ex- 
ternal oblique muſcle. This nerve, whieh is 
named the SNTERIOR CRURAL, is diſtri- 
buted principally to the muſcles and tegu- 
ments on -the fore part of the thigh. A 
branch, however, of this nerve runs down the 
inſide of the leg to the vpper part of the foot, 
keeping near to the vena ſaphena; in opening 
of which with a lancet at the ancle, the nerve 
is ſometimes hurt, and occaſions ſharp pain at 
the time of the operation, and numbnels al- 
terwards. 

The remainder of the fourth lumbar and 
the fifth join in compoſing the largeſt nerve 
of the body; which is ſoon to be deſcribed, 

Whoever attends to the courſe of theſe lum- 
bar nerves, and of the ſpermatic veſſels and 
nerves upon the p/oas mulcle, with the oblique 
paſſage of the ureter over that muſcle, will not 
be ſurpriſed, that when a ſtone is paſling in 
this canal, or even when it is inflamed, the 
trunk of the body cannot be raiſed erect, 
without great pain; or that the ſkin of the 
thigh becomes leſs ſenſible, and the thigh is 
drawn foreward, and that the teſticle often 
ſwells and is drawn convulſively towards the 
ring of the abdominal muſcles. 

The SIXTH PAIR of the falſe YENTE. 
BR conſiſt each of ſmall poſterior branches 
ſent to the hips, and of large anterior branch- 
es. , 

The +:fir/?, ſecond, and third, after coming 
through the three upper holes in the fore- 

: part 


— 
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art of the os ſacrum, join together with the 

kd and fifth of the loins, to form the lar- 
geſt nerve of the body, which is well known 
by the name of SCIATIC cor ISCHIATIC 
nerve: This, after ſending large nerves to the 
different parts of the pelvis, and to the exter- 
nal parts of generation and the podex, as allo 
to the muſcles of. the hips, paſſes behind the 
great tuber of the os i/chium, and then over the 
guadrigemini muſcles to run down near to the 
bone of the thigh at its back- part, giving off 
nerves to the neighbouring muſcles and tegu- 
ments. Some way above the ham, where it 
has the name of the poplitæus nerve, it ſends 
off a large branch that paſſes over the fibula, 
and ſinking in among the muſcles on the ante- 
rior external part of the leg, runs down to 
the foot, to be loſt in the upper. part of the 
larger toes, ſupplying the neighbouring muſcles. 
and teguments every where in its paſſage. 
The larger branch of the /ciatic, after giving 
branches to the mulcles and teguments a- 
bout the ham and knee, and ſending a large 
cutaneous nerve down the calf of the leg, to 
be loſt at laſt on the outſide of the foot and 
upper part of the leſſer toes, ſinks below the 
gemellus muſcle, and diſtributes nerves to the 
muſcles on the back of the leg: among which 
it continues its courle, till paſſing behind the 
internal malleolus, and in the internal hollow 
of the os calcis, it divides into the two plantar 
nerves: The internal of which is diſtributed 
to the toes in the fame manner that the radial 
nerve of the hand lerves the concave fide of 
the thumb aud fingers; and the external plan- 
tar 
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tar is divided and diſtributed to the ſole of the 
foot and toes, nearly as the winar nerve is in 
the palm of the hand, and in the concave part 
of the fingers, 

Several branches of theſe nerves, - that 


ſerve the inferior extremities, pierce through 


muſcles. 

By applying what was ſaid of the nerves in 
general to the particular diſtribution of the 
nerves of the inferior extremities, we may 
ſee how people with fractured legs, eſpecial- 
ly where there are ſplinters, ſhould be ſubject 
to convulſive ſtartings of the fractured mem- 
ber. - - Why, upon tying the blood veſſels in 
an amputation of the leg, the patients ſhould 
ſometimes complain of violent pain in their 
toes ; - - why ſuch patients ſhould alſo be 


troubled with ſtartings ; - - - why, for a . conſi- 
derable time after the amputation of the diſ- 


eaſed limb, when the ſuppuration is well ad- 
vanced, they ſhould complain of: pain in the 
fore which occaſioned the amputation... 

The FOURTH, which, with the two fol: 
lowing, is much ſmaller than the three ſuperi- 
or, ſoon is loſt in the vrſiea urinaria and ins 
teſtinum rectum. 

The FIFT H comes foreward between the 
extremity. of the os ſacrum and coccygis, to 
be diſt.ibuted principally.to the levatores ani. 

The SIXT H; which ſome think to be 
only a production of the dara maler, advances 
foreward below the broad ſhoulders of the firſt 


bone of the os coccygis, and is loſt in tho 
ſphinfer ani and teguments covering it. 


The 
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The branches of the four laſt cervical nerves, 
and of the firſt dorſal, which are beſtowed on 
the ſuperior extremities, and the two crurals, 
with the ſciatic, which are diſtributed to the 
mferior extremities, are much larger propor- 
tionally to the parts they ſerve, than the 
nerves of the trunk of the body, and eſpeci- 
ally of the viſcera, are; and for a very good 
reaſon, that in the moſt common neceſſary 
actions of life, a ſufficient quantity of fluid, 
on which the influence of nerves ſeems to de- 
pend, may be ſupplied to the muſcles there, 
which are obliged to perform more frequent an 
violent contractions than any other parts do. 
- - - - The. fize of the nerves of the inferior 
extremities ſeems larger proportionally than 
in the ſuperior extremities ; the inferior extre- 
mities having the weight of the whole body ta 
ſuſtain, and that frequently at a great diſadvan- 
tage.. What the effect is of the nerves. 
here being injured, we fee daily, when people 
happen, by ſitting wrong, to compreſs the ſei- 
atic nerve, they are incapable for ſome time 
after to ſupport themſelves on the affected ex- 
tremity : And this is ſtill more remarkable in 


the ſciatic or hip-gout, in which the member 


is not only weakened, but gradually ſhrivels 
and waſtes, 


c 
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HE receptaculum chyli of Pecquet, or 
ſaccus lacteus of Van Horne, is a mem- 
branous ſome what pyriform bag, two thirds of 
an inch long, one third of an inch over in its 
largeſt part when collapſed ; ſituated on the firft 


vertebra of the loins to the right of the aorta, 


a little higher than the right emulgent artery, 
behind the right inferior muſcle of the dia. 
phragm : it is formed by the union of three 
tubes, one from under the aorta, the ſecond 
from the interſtice of the aorta and cava, the 
third from under the emulgents of the right 
Aide. The lacteal ſac, becoming gradually 
ſmaller towards its upper part, is contracted 


into a ſlender membranous pipe, of — a 
ine 


— — 
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line diameter, which is generally named the 
THORACIC DUCT. This paſſes betwixt 
the muſcular appendices or inferior muſcles of 
the diaphragm, on the right of, and ſome. 
what behind the aorta ; then, being lodged in 
the cellular ſubſtance behind the pleura, it 
mounts between the aorta and the vena azygs: 
as far as the fifth vertebra of the thorax, where 
it is hid by the azygor, as this vein riſes fore- 
wards to join the deſcending or ſuperior cava; 
after which the duct paſſes obliquely over to 
the left ſide behind the &ſophagus, * aorta 
deſcendens, and the great curvature of the aorta, 
until it reaches the left carotid artery ; behind 
which, on the left ſide of the t/ophagus, it 
runs to the interſtice of the firſt and ſecond 
vertebra of the thorax, where it begins to ſe- 
parate from the carotid, ſtretching farther to- 
wards the left internal jugular vein by a circular 
turn, whoſe convex part is uppermoſt. At 
the top of this arch it ſplits into two for 2 
line and an half; the ſuperior branch recei. 
ving into it a large lymphatic veſſel from the 
cervical glands. This lymphatic appears, b 
blowing air and injecting liquors into it, to 
have few valves. When the two branches are 
again united, the duct continues its courſe tc 
wards the internal jugular vein, behind which 
it deſcends, and, immediately at the left (ide 
of the inſertion of this vein, enters the ſuperio 
poſterior part of the left ſubclavian vein, whole 
internal membrane duplicated, forms a ſemi 
lunar valve that is convex , externally, and co 
vers two thirds of the orifice of the duct; im 
mediately below this orifice, a cervical 2 
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| from the muſculi ſcaleni enters the ſubcla- 
vian. 

. The coats of the ſac and dug? are thin tranſ- 
parent membranes ; from the inſide of which, 
in the duct, ſmall ſemilunar valves are produ- 
ced, moſt commonly in pairs; which are fo ſi- 
tuated as to allow the paſſage of liquors up- 
wards, but oppoſe their return in an oppoſite 
courſe, The number of theſe is generally ten 
or twelve. 

This is the moſt ſimple and common courſe, 
ſituation, and ſtructure of the receptaculum 
chyli and thoracic duct; but having had occaſion 
do obſerve a variety in theſe parts, of different 
ſubjects, I ſhall ſet down the moſt remarkable 
of them. 

The fac is ſometimes ſituated lower down 
than in the former deſcription ; is not always 
of the ſame dimenſions; is not compoſed of 
ill he ſame number of dufts; and frequently 
appears to conſiſt of ſeveral ſmall cells or ducts, 
inſtead of being one ſimple cavity. 


he The diameter of the duct is various in moſt 
b bodies, and is ſeldom uniform in the ſame ſub- 
ol Jet; but frequently ſudden enlargements or 


Jacculi of it are obſervable. - - The diviſions 
which authors mention of this duct are very 
uncertain, I have ſeen it divided into two, 
whereof one branch climbed over the fore- 
part of the aorta at, the eighth vertebra of the 
thorax, and at the fifth ſlipped behind that ar- 
tery, to join the other branch which continued 
in the ordinary courſe. The preciſe verte- 
bra, where it begins to turn to the left ſide, is 
alſo uncertain ———-——Frequently it does not 
ron EW ſplit 
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ſplit at its ſuperior arch; in which caſe a large 
oe is found near its aperture into the ſubcla- 
vian vein.——Generally it has but one orifice ; 
though I have ſeen two in one body, and three 
in another: Nay, ſometimes it divides into two, 
under the curvature of the great artery; one 
goes to the right, another to the Jeft ſubclavian 
vein ; and I have found this duct diſcharging it- 
ſelf entirely into the right ſubclavian. ——- The 
lymphatic veſſel which enters its ſuperior arch, 
is often ſent from the thyroid gland. 

Whether is not the ſituation of the recep 
taculum chyli ſo much nearer the muſcular ap- 
pendices of the diaphragm in men than in brutes, 
deſigned to ſupply the diſadvantageous courſe 
— chyle muſt otherwiſe have in our erect po- 

re? | 8 

Does not the deſcent of the end of the duct 
to the ſubclavian vein, and the opening of the 
lymphatic into the top of the arch, contributc 


to the ready admiſſion of the chyle into that 
vein ? 


